5. DATA PROCESSING PROCEDURES

Westat processed the data from the 1998 High School Transcript Study (HSTS) along three
simultaneous paths as follows:

L] The Student Sampling Information System;

[ The Computer Assisted Data Entry System; and

] The Computer Assisted Coding and Editing System.

With the exception of the transcripts and the course catalogs, some data entered in each
system were collected by Westat field personnel and some data had already been assembled for NAEP
into data files by the Educational Testing Service (ETS). Westat staff obtained the relevant NAEP data
files from ETS and merged them with the HSTS data collected from nonNAEP-participating schools. As
described below, appropriate checks were made to ensure that only one set of data was entered for a

school or a student, and procedures were developed to resolve inconsistencies among the data sources.

The three data processing paths are described in Sections 5-1 through 5-3.

When entering and cleaning the data for the study, the following tasks were performed:

L] Establishing Student ID Control Lists;

] Entering Transcript Data;

[ Coding Course Catalogs;

L] Matching Transcript Titles to Catalog Titles;

] Standardizing Credits and Grades; and

[ Performing Quality Control Checks.

These steps involved the entry and coding of the students’ transcripts and the schools’ course

catalogs, as well as matching the courses on the coded catalogs to the courses on the transcripts. Each of

these steps is described in detail in the sections below.
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5.1 Establishing Student ID Control Lists

Student ID control lists were developed from lists obtained from the NAEP administration
records for schools that participated in NAEP. The control list for a school is the master list of IDs against
which all other operations are checked. Only IDs matching those on the control lists are processed, as
other IDs are either out of scope or miskeyings. In addition, each data processing step must account for all
the IDs on the control list or for a well-defined subset of those IDs. Only NAEP students who were
identified during the NAEP administration as 12th graders were retained on the control lists generated
from NAEP. Students identified as 10th or 11th graders, or those with an unknown grade, were removed

from the lists.

For schools that did not participate in NAEP, or that had lost the linkage between the
students’ names and their IDs, control lists were compiled from completed Transcript Request Forms-
Version 2. A data file was created for each school listing the valid student IDs for that specific HSTS

school.

5.1.1 Student Sampling Information System

The Transcript Request Form and the sampling section of the School Information Form
provided the student sampling information for each school participating in the study. Figure 5-1 illustrates
the process for entering the student sampling information. The figure also illustrates how intermediate

files were used to ensure that all information was valid and that only valid student ID numbers were used.

5.1.2 School Information Form

In HSTS schools that also participated in NAEP, the student sampling rates were identical to
those used in NAEP because the sample was identical. For the 32 schools in which Westat staff drew
samples in the field, the number of students listed (i.e., the number of eligible seniors) and the number of
students sampled were recorded in the sampling section of the School Information Form. This
information was keyed into a file that was checked against the number of unique student IDs on the

Transcript Request Form and then used in the weighting process.
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Figure 5-1. Student information processing and ID reconciliation
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5.1.3 Transcript Request Form

The preprinted information on the Transcript Request Form was drawn from the NAEP
student file. For schools that kept their NAEP materials, data entry was uncomplicated. Westat staff first
created a file containing the preprinted information from the TRF with one record per student. Each
student’s graduation status as indicated on the TRF was entered at the end of each record. If necessary,
Westat staff corrected the demographic data preprinted on the TRF and then key verified these entries.
Finally, Westat staff key entered and verified all the TRFs from the schools for which new samples were

drawn in the 1998 study.

Westat merged the NAEP and non-NAEP TRF files and checked for valid IDs and
duplicates. Information in the TRF file and receipt control was used to create a list of valid school
identifiers with a flag indicating each school’s linkage status to NAEP. The linkage flag had four possible

values:

0 = School did not participate in HSTS;
1 = Both school ID and student IDs linked to NAEP;
2 = School participated in HSTS only; and

3 = School participated in NAEP but, because a new sample was drawn, the student IDs
do not match the NAEP booklet numbers.

The TRF file was also used to create a list of all valid student IDs within each school. These
lists were key control mechanisms that were used throughout all phases of the study to ensure that only
valid IDs could be attached to each data record. For example, during entry of the transcript data, one of
the data entry clerk’s first steps was to key in the school ID and a student ID. As these IDs were keyed,
the Computer Assisted Data Entry (CADE) system checked the IDs against the control lists and refused to
accept any IDs not listed.

5.2 CADE System for Entering Transcript Data

The CADE system included three basic screens for data entry. The first screen was used to
enter student-level information (date of birth, date of graduation, type of diploma, etc.). The second

screen was used to enter data on any honors received and scores on standardized tests. The third screen
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was used to enter course data from the transcripts, including course title, grade, credits received, year
taken, and a number of “flags,” or special features. The data for all students in a school were collected in

a set of three database files, one file corresponding to each of the three screens.

The CADE system displayed labeled blank fields which the data entry clerk filled in as
directed. The system checked each entry to verify that it was within an allowed range and warned the
clerk when a problem occurred. Clerks entered data exactly as it appeared on the transcript, using the
Transcript Format Checklist as a guide to look for specific needed information on transcripts from a given
school. The checklist included student’s birthdate, race/ethnicity and gender, SD/LEP status, graduation
date, type of diploma awarded, details about an individual course, total number of credits received and
whether abbreviations or codes were used on the transcript. The data entry staff were instructed to use
abbreviations for course titles (see Exhibit 5-1) and to change any Roman numerals to Arabic numerals.
When all the transcripts for a school were completed, the status of the school file changed from

“incomplete” to “ready for verification.”

5.2.1 Verification of Transcript Data

All transcript data were 100 percent verified in the CADE system by a staff member other
than the one who initially entered the data. The verification portion of the CADE system is essentially a
“re-do and match” process where data are re-entered (blind to the first entry), and the computer stops
when a nonmatch between the original data and the current data is encountered. Verifiers can then either

accept the original entry or override it with the verified entry.

All fields were rekeyed except the course name field, test name field, and honors name field.
These three fields were displayed and reviewed by verifiers but were not key verified. As the three
“name” fields were not used for any automated analyses and required the greatest number of key strokes
to enter, it was felt that the most cost-effective use of resources was to perform a visual verification rather
than a rekeying. In addition, allowing the verifier to see the name of the course, test, or honors being
entered greatly simplified the task of ensuring that the verifier entered data in the same sequence as the

original keyer.
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Exhibit 5-1. Abbreviations for data entry

Advanced ........cccooeiieiiiiieiieee Adv HONOIS ..., Hon
Advanced Placement........................ AP Industrial ATts......cccooceeveenienieninnne. IA
AMETICAN......cvveieeiieiieriee e eee e Amer Intermediate.........ccoecvvevrvereeniennrennen. Intermed
Beginning.........ccoeevevveiienienienne, Beg International Baccalaureate............... IB
Biology...ccovieeiieeieeeeeeee e, Bio Introduction..........cccceeeeeveeerveeeneenne, Intro
College Prep(aratory).........ccceeneeeee. CP Mathematics ........cceevveevreerreerrenenennn, Math
(01070) 0153 1A TR Coop Physical Education............c.cccoe.nue.... PE
Education ........ccooeeiiiniiiiiniee Ed SCIENCE ..veevieiieiieiieeeeeeeeeeiene Sci
English .....cccoeevvieviiiiieieieiee Engl Special Education............cccevevvvennenne SpEd
General.......ocovevveviencie e Gen Trigonometry.......cccecveeeveecveecveereeennen. Trig
Government.........cceccvveeeeenveeeeeneeenn. Govt United States ........ccccceeeveeeeveeeneenne. US
HiStory ..ooovveeiieciieeieeeecee e, Hist Vocational ........cccceeeeieenieenriecieenee, Voc
5.3 CACE System for Coding and Editing Course Catalogs

The Computer Aided Coding and Editing (CACE) System is a Paradox-database system
specifically created for coding high school catalogs. It consists of two major components: (1) a
component for selecting and entering the most appropriate Classification of Secondary School Courses
(CSSC) code and “flags” for each course in a catalog and (2) a component for matching each entry on a
transcript with an entry in the corresponding school’s list of course offerings. The system also provided
for data selection and entry, maintained file consistency, and produced output files suitable for further
analysis and manipulation. CACE’s user interface was designed to reduce the likelihood of coding errors

by encouraging selection from a list rather than key entry of data items.

The CACE System presents each title in a school’s catalog to the catalog coder one at a time.
The catalog coder then examines a “suggestion list” of potential codes for that course. The list is
synchronized with an on-line version of the CSSC so that the coder can simultaneously compare the
description for the course in the CSSC with the course description in the school catalog. The coder can
select the appropriate CSSC code either in the suggestion list or in the corresponding section of the
CSSC. If no catalog was provided, a catalog was created for the school, based on a list of courses
commonly offered by high schools. The list was augmented by adding courses that reasonably would be
expected to be offered, even if they did not occur on a transcript. For example, if transcripts included the
first and third years of a foreign language, it would be expected that the school also offered the second

year of that language, even if that course did not appear on any transcript in the HSTS sample.
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An alternative procedure allows the catalog coder to type the CSSC code directly into the
appropriate data field on the screen. The CACE system checks all entries against the master CSSC list
before allowing the record to be stored in the database. If the items in the suggestion list are not good
matches to the course description, the catalog coder can always browse through the full on-line CSSC or
refer to the hard copy of the CSSC. If the coder cannot determine an appropriate code for a course, he or
she may select a special code from the suggestion list that will mark the course for further consideration

by the coding supervisor.

5.3.1 General Procedures for Coding Course Catalogs

To assure consistency and quality, catalog coding decisions were based on a basic set of
coding principles and procedures. First, the catalog coder reviewed a school catalog “holistically” to
ascertain ways that course levels, special education, and other special programs were designated. He or
she looked for sequences of courses, descriptions of programs, requirements, credits awarded, or other
information provided, to obtain a general view of the curriculum. Then, using CACE, the coder looked at
each course title, found it in the catalog, and read whatever description was available. The coder then
selected the best CSSC code for the course. Wherever possible, the catalog coder selected codes based on

a course description rather than on title.

After selecting the CSSC code, the coder reviewed the flags for that course and edited them
as needed. If the coder found courses in the CACE catalog listing that should not be there, they could be
deleted. Similarly, if the coder found that a course was missing from the CACE listing of catalog titles, it
was added to the list and coded. After the coder finished coding the regular education courses for a

school, the special education expert coded all special education courses.

The specific steps of the coding procedure are described below.

5.3.2 Entering Course Titles

A curriculum specialist examined all catalog listings, regardless of how the catalog was

created. Every attempt was made to eliminate duplicates and to ensure that course titles included
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appropriate annotations for grade (“English 107), level (“Biology, AP”), or special programs
(“Automechanics Coop Ed”). Errors were corrected by data entry personnel and the corrected list was

again reviewed by the curriculum specialist.

Two variables indicating the source of information for a given school’s catalog are provided
with the School File. One variable indicates whether or not the course list that we used was derived from
transcripts. The other indicates the type of catalog which the school provided (school-level catalogs or
course lists, district catalogs, or schools without catalogs). The type of catalog or course list that the
school provided is indicated by the CATTYPE variable on the School File. For ease of use, these

variables also appear in the Course Offerings File.

5.3.2.1 School-level Catalogs or Course Lists

If a school provided a catalog of course offerings (as requested), data entry personnel entered
a list of all course titles appearing in the catalog. A concerted effort was made to standardize the format of
titles. All Roman numerals were converted to Arabic numerals. Abbreviation were standardized for all
frequently appearing courses (or words in courses) such as “ADV” for “advanced,” or “BEG” for
“beginning,” or “INTRO” for “introduction.” These abbreviations are the same as those used by the

transcript data entry clerks (see Exhibit 5-1).

About 75 percent of the schools provided more than one year’s catalog. Catalogs from all
years received were used to determine whether there were significant changes over the years provided.
The School Information Form indicated if there were any significant changes in course offerings over the
four years in which graduating students attended the school. A curriculum specialist selected the portions
of each catalog to be used so that they excluded sections on programs that students could take only by
attending another school in the district, courses taken at night, and so on. The specialist included
programs from previous years that were not listed in the current catalog but were offered during the
period when students in the HSTS attended the school. These titles were entered in the order of their

appearance in the catalogs.
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5.3.2.2 District-level Catalogs

Both school-level and district-level catalogs were found at many schools. Twenty schools
provided catalogs of courses offered by their entire school district, while the individual school’s specific
course offerings were a subset of those included in the district catalog. Often these district catalogs
included programs that were known not to be offered at the home school (such as an International
Baccalaureate program, a vocational program, or a performing arts program). To account for courses
actually offered at such schools, a list was created in the same manner as for schools not providing any
catalog (i.e., creating it from titles appearing on transcripts), but the resulting list was supplemented with
courses from the district catalog that were likely to be offered in the HSTS school (such as Advanced
Placement English 12, Accounting, or Basic Biology) even if they did not appear on a transcript. Thus,
the Course Offering File represents the best approximation of the complete list of courses offered by their

schools to the 1998 graduates in the sample.

5.3.2.3 Schools without Catalogs

Approximately 6 percent of the schools (17 of 264) did not provide any list of courses
offered at the school. For these schools, which were most often very small, a course list was generated
during the process of transcript data entry. When a course was entered that did not already appear on a
course offering list, it was added to the list using a function key programmed specifically for this purpose.

The resulting list of courses taken by students at the school was then treated as the school’s catalog.

There are significant limitations to creating catalogs for a school in this manner: (1) the list
represents only courses taken by students in the sample and may not include all courses actually offered at
that school; (2) many courses are repeated, since the same course may have been entered into the
transcript file in two different formats (e.g., “CONSTRUCTION 1 and “CONSTRUCTION TRADES 1,
“or “GLBL STDY 9” and “GLOBAL STUDIES 9”), and (3) no course description is available to clarify
the meaning of a title. These catalogs required considerable review and editing before course coding
could proceed. Schools with catalogs generated using the procedure described above have the variable

CATSRCE set to 0 in the School File. Other schools have the CATSRCE variable set to 1.
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533 Classification of Secondary School Courses

Westat used the Classification of Secondary School Courses (CSSC), including
modifications that were made during the 1987, 1990, and 1994 HSTS, as a standard for classifying and
coding the courses offered by all the schools in the 1998 HSTS and all the courses appearing on
transcripts of students included in the HSTS. The CSSC is a 6-digit, hierarchical numbering system for all
regular and special education courses offered in American secondary schools. Each CSSC entry includes

a 6-digit code, a course title and alternate titles, as well as a course description.

Westat updated the CSSC significantly in 1989 to reflect changes in the breadth and types of
courses taken by students in the 1987 HSTS. The CSSC was supplemented for the 1990 HSTS, and again
in 1994, but only modestly. Appendix B of the Tabulations Report lists 83 courses that were revised or
added to the CSSC for the 1998 HSTS. No previously existing CSSC courses were deleted. Many of these
new codes were added in 1998 to differentiate Advanced Placement (AP) and International Baccalaureate
(IB) courses from other honors-level courses. Two new values of the remedial/honors flag were also

added for these courses.

Figure 5-2 is a schematic of the data entry and coding systems illustrating the process used.

5.3.3.1 Flags

Westat coded additional information for each course as a series of single-digit “flags.” These
flags were used to indicate special features of a course such as its relationship to other courses in a
sequence of courses, the language of instruction for the course, the level of the course (honors, regular, or
remedial), whether it was a combination course (a multi-subject course requiring multiple codes such as
an art appreciation/music appreciation course), the location at which the course was taught, and any
enrollment restrictions (regular or disabled students). A full list of flags and their values is shown in

Exhibit 5-2.
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Figure 5-2. Data entry and coding process
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Exhibit 5-2. Values for flags

Sequence Flag Off Campus Flag
0 Non sequential course (DEFAULT) 0 DEFAULT No
1 First course in sequence 1 Yes, taught at area Vo-Tech
2 Advanced course in sequence 2 Yes, taught at Special Ed Center
Language Flag 3 Yes, other
0 DEFAULT taught in English 4 Yes, at multiple locations
1 Taught in language other than English Transfer Flag
Remedial/Honors Flag 0 DEFAULT - Not a transfer course
1 Honors course 1 Transfer course
2 DEFAULT Regular course Special Education Flag
3 Remedial course 0 Self-contained special education
4 International Baccalaureate 1 Non special education (DEFAULT)
5 Advanced Placement 2 Resource-level special education
Combination Course Flag*
1 DEFAULT, Not a combination course
2 Yes, the course was assigned 2 CSSC codes
3 Yes, the course was assigned 3 CSSC codes
4 Yes, the course was assigned 4 CSSC codes

*NOTE: When multiple CSSC codes are assigned to a course, the course credits are divided evenly among each of the codes.

entered and could then be changed to nondefault values by the coder. The CACE system included a
“browse” screen where the catalog coder could rapidly review the work but could not edit it. This screen

displayed the data using one line per course title, a format that was particularly useful for locating

Codes for flags were automatically set to default values when a course was selected or

uncoded entries and reviewing similar titles for consistency in coding flags.

5.3.3.1.1 Coding Transfer Courses

courses on a student’s transcript that were taken when the student attended another school but the credits
for these courses were transferred to the HSTS school and accepted there. These courses were

automatically added to the catalog list appearing in CACE with the “transfer flag” indicating their transfer

An important variation on the course coding procedure was for transfer courses — that is,
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status. In coding these transfer courses, the catalog coder could use only the course title to assign CSSC
codes. No descriptive information was available unless the course was taken in the same school district

and a district catalog was available for review.

To address this issue, the CACE system built a list of transfer course titles and previously
assigned CSSC codes and used these to assign CSSC codes automatically to transfer courses that matched
items in the list. When a new transfer course was coded, it was added to the list. Since the number of
transfer titles for a school could be quite large — sometimes up to 80 percent of the titles for the entire
school in an area with a highly transient population — this automated procedure saved a great deal of time

and ensured that identical titles always received identical codes.

Coders performed manual title matching only for nontransfer courses. Transfer titles were
automatically matched by CACE since the catalog entries are copies of transcript titles. For transfer
courses, a copy of the title of each transfer course was placed in the catalog course listing file so that it
could be coded with an appropriate CSSC code. Since these titles in the catalog are identical to those

appearing in the transcript course list, they could be matched to one another automatically.

5.3.3.1.2 Coding Special Education Courses

Special education courses were coded by a specialist holding an advanced degree in special
education. All special education coding was reviewed by the coding supervisor, who had extensive
expertise in special education. Special education courses were coded using the same procedures and

CACE features as those used for other courses.

5.4 Matching Transcript Titles to Catalog Titles

Once the transcript data entry was complete, the next step in the coding process was to
match transcript titles to catalog titles. Catalog coders completed a table that associated each course title
appearing on a transcript with the title of a course in the school’s catalog and its corresponding CSSC
code and flags. The process was somewhat more difficult than might be expected because of the lack of
uniformity in how courses are entered on transcripts, even within the same school. The task was also

somewhat complex because both flags and course titles must be matched, e.g., “Algebra 1” with an
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honors flag had to be appropriately matched with an honors level course in the catalog. For all schools,
special education titles on transcripts were matched to appropriate catalog titles in special education by

the supervisor.

The CACE system includes a facility for matching titles of courses appearing on one or more
transcripts in a school to a course appearing in the course catalog. When a catalog coder entered the title
matching facility, the system divided the screen into two windows. The upper window contained a
scrollable list of transcript courses in alphabetical order and their associated transfer flag, language flag,
and remedial/honors flag. The lower window contained a scrollable list of course titles from the high
school’s catalog and their associated flags. The catalog coder selected a course title in the upper window
and then scrolled through the list in the lower window to find the matching catalog title. The coder
specified the matching catalog course by highlighting it and pressing the Enter key. The catalog title then
appeared next to the corresponding transcript title in the upper window. This process continued until each
transcript title was associated with a catalog title. To minimize the effort required for title matching, each
transcript title was presented for matching only once. Thus, even though “English 9” appeared on all the

transcripts from a school, the coder needed to match it only once.

A CSSC code was assigned to each course listed on a transcript by matching each unique
course title on a transcript to a specific CSSC-coded course in the school’s catalog. The CSSC code
thereby was associated with the transcript title. The associations were based on a match of the title, level
(i.e., average, honors, remedial), and flags (transfer, language of instruction, disability) for each transcript
entry. The matching process also served as an additional check on the accuracy of both transcript and
catalog title data entry. For example, if an entry appeared in the transcript but not in the catalog, the
catalog coder reviewed the transcript to determine whether the course should actually have been marked
with the transfer flag. The coder reviewed the catalog to determine whether the course was erroneously
omitted from the list of catalog titles. Sometimes this process revealed entire programs that students took
that were not described or even mentioned in the school catalog. This discrepancy may have occurred
because the only catalog provided was out of date and different courses were offered in 1994-1998 than

were represented in the older catalog.

One of the major difficulties encountered in evaluating transcript course titles occurred when
course titles were abbreviated. The original meaning of these abbreviations was difficult to determine.
Some could be deciphered by knowing the program offered at a school (e.g., “EFE” is “Economics and
Free Enterprise”), but others remained indecipherable despite all of our efforts (e.g., “ARCS”). Some
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titles could reasonably be assigned to a broad domain, if not to a specific course. For example, “ABC
Math” can be matched to the “Math-Other” course title and CSSC code. An ambiguous title was matched
to an “other” course and code within a specific discipline whenever possible. Otherwise, the course was
assigned a code of “600000” for “uncodable.” This code was assigned to 918 of the over 1,000,000

courses entered. It represents less than 0.1 percent of the transcript entries.

5.5 Standardizing Credits and Grades

Since credit and grade information reported on transcripts varied considerably among
schools, districts and states, it was necessary to standardize this information so that valid student- and
school-level comparisons could be made. Standardized credit information was based on the Carnegie
Unit, which was defined as the number of credits a student received for a course taken every day, one
period per day, for a full school year. For each school, the catalog coder filled out a Carnegie Unit Report
(Exhibit 5-3). The factor for converting credits reported on the transcript to the standard Carnegie Unit

was verified by the curriculum specialist and then key entered for each school by data entry personnel.

Grade information on transcripts varied even more widely than credit information. Grades
were reported as letters, numbers, or other symbols on a variety of scales. Coders provided standardized
information for each school using the Standardization of Grades shown in Exhibit 5-4. Information was
then key entered for each school by data entry personnel. Numeric grades were converted to standardized
grades as shown in Table 5-1, unless the school documents specified other letter grade equivalents for

numeric grades.

Table 5-1. Numeric grade conversion

Numeric grade Standard grade
90-100 02=A
80-89 05=B
70-79 08=C
60-69 11=D
<60 13=F
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Exhibit 5-3. Carnegie Unit Report

NAEP School ID: Date:

School Name:

=1 Carnegie Unit

# of Credits

e Explicitly stated in school documents

Yes No

Indicate where:

e Inferred from transcript data (Check one)
Indicates # of credits received for a full year course taken every day, 1 period.

Yes No

Indicates # of credits received for a semester-long course taken every day, 1 period

Yes No

o Data Source (Check all that apply)
Catalogs SIF ____ Other
Transcripts Called school (attach report)

¢ Any changes over the past four (4) years?

1997 - 98 # of credits =

1996 - 97 # of credits =

1995 - 96 # of credits =

1994 - 95 # of credits =
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Exhibit 5-4. Standardization of grades

Standardization of Grades

School ID # Initials

Standard List All Schools Equivalent

01 =A+

02=A

03 = A-

04 =B+

05=B

06 =B -

07 =C+

08=C

09 =C-

10 = D+

11=D

12 = D-

13=F

14 = PASS OR SATISFACTORY

15 = UNSATISFACTORY

16 = WITHDREW

17 = INCOMPLETE

18 = NON GRADED

19 = BLANK

OTHERS (Specify)

NOTE: ATTACH SAMPLE TRANSCRIPT GRADES FOR TRANSFER AND LIST ID NUMBERS, IF
APPLICABLE.
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5.6 Quality Control Checks

As noted already, CACE has a component for selecting and entering CSSC codes and flags
for courses listed in a catalog. It also matches each entry on a transcript with an entry in the school’s list
of course offerings. Yet another component of the CACE system automatically converted the credits on
each transcript to Carnegie Units, then compared the number of credits entered to the number of credits
required for graduation in that school, school district, or state (depending upon which was the most
reliable source of information). This automated check verified that the total credits entered for a student
were less than 150 percent of the total number of credits required for graduation and not fewer than the
total credits required. This range was necessary because many students take more than the minimum
requirements for graduation, while only a small number of students graduate with fewer than the required
credits. When the total credits that a student had earned was less than the number needed to graduate, or
greater than 150 percent of the number required to graduate, the transcript and the data files were
examined to see if a mistake had occurred. Any mistakes were corrected and the total credits were

recalculated and compared to the graduation requirement.

In a few cases, Westat discovered that a student had not actually graduated and changed the
exit status accordingly. It was also found that some students had earned substantially more credits than
were required to graduate. Often these were students who had spent substantial amounts of time in both
foreign and American high schools. While they were awarded credit for the foreign courses, they were

still required to take an essentially American curriculum in order to obtain the American diploma.

In still other cases it was found that, although a student had fewer credits than were required
to graduate, the transcript had all the other attributes of a graduated senior such as four full years of
courses, all required courses, a graduation date, grade point average, and class standing. In these cases, if
a careful review of the transcript and the data files showed no data entry or coding errors, the transcript

was kept in the database with the apparent inconsistency as recorded on the transcript.

In a number of cases, the transcript listed transfer courses that needed to be given special
treatment. In some cases it was clear that the appropriate Carnegie Units conversion factor for the credits
reported on the transcript was different from that of the school issuing the transcript. When this occurred,
the conversion factor was adjusted appropriately for these courses on a student-by-student basis. In other

cases, entries were found on transcripts indicating that a student had been awarded some number of
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credits for transferred courses, but there was no list of the specific courses. When this happened, a dummy

course titled “Undifferentiated Transfer Courses” was created and treated as uncodable.

If a list of transfer courses appeared on a transcript with an associated number of credits
indicated, a catalog coder apportioned the credits among the courses using whatever information was
available. For example, some transcripts had sections that indicated by a series of check marks which of a
set of requirements had been met. If the courses explicitly detailed on the transcript did not account for all

of the check marks, then the transferred credits must account for the remainder.

Inclusion of the Undifferentiated Transfer Courses on the file had the effect of accounting
for all the credits that appeared on the transcripts. It also provided the ability to screen essentially
incomplete transcripts out of the analyses. The intent of the transcript study is to summarize the
coursetaking patterns of graduates of American high schools over the three or four years that they attend a
typical high school. For analytic purposes, therefore, transcripts that did not list separate credits for the
equivalent of at least three full years of high school courses were treated as incomplete. This was done by
creating a flag (GRREQFLG) that was placed on the student file, which indicated whether the
differentiated course credits on a transcript equaled at least 75 percent of the minimum credits required to
graduate. If they did not, the transcript remained in the file, but the student was given a weight of zero and
was treated as missing for purposes of projecting national totals (see Chapter 6 of this report for a
description of the nonresponse adjustment procedures). In other words, the transcripts for such students
were fully coded and provided on the file, but with the recommendation that they not be used to estimate

national coursetaking patterns.

Each stage of the process described above included measures to assure both the quality and
consistency of the data. Quality control procedures ranged from those for specific data items to those for a

broad overview of the data. These are described in more detail in the following sections.

5.6.1 Quality Control for Transcript Data Entry

Measures to maintain the quality of data entry on transcripts included (1) 100 percent
verification of data entry, (2) review of all transcripts where the number of credits reported for a given
year (or the total number of credits) was not indicative of the school’s normal course load or graduation

requirements, and (3) reconciliation of IDs of transcripts entered with the list of valid IDs for the HSTS.
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Verification included all data entry fields except course titles, test names, and award titles. Verification
was performed by a CADE verifier who had not entered that data initially. The number of credits entered
for a transcript was automatically compared to a file containing the number of credits required for
graduation, and gave the verifier a warning message if the number of credits entered was too large or
small to be feasible. By reconciling the IDs on the transcripts that were entered with the IDs of students
on the HSTS-eligible list, it was ascertained that every eligible transcript was entered and that no

ineligible transcripts were entered.

5.6.2 Quality Control for Catalog Data Entry

The full listing of each catalog’s course titles was reviewed by a curriculum specialist who
visually compared the listing with the catalog itself. When errors were encountered, corrections were
keyed and the corrections were reviewed again. For those schools without catalogs, the listing that was

generated automatically was reviewed and edited when courses were coded.

5.6.3 Quality Control for Catalog Coding

The procedures for assuring the quality of assigning CSSC codes to courses offered in HSTS
schools included (1) careful training and supervision of coders, (2) formal reporting and resolution of
coding difficulties, (3) reliability checking throughout the process through independent coding of a
sample of courses, or by complete review of codes for non-transfer courses by the curriculum specialist,
(4) extensive quality reviews, and (5) automated quality assurance reports. Each of these procedures is
described separately below. Figure 5-3 is a schematic diagram of our quality control procedures for

catalog coding.

5.6.3.1 Difficulty Reporting

Problems in coding catalogs were reported directly to the curriculum specialist for review
and final resolution. In conference, the difficulties were resolved at that time, and notes were made to
document the decisions reached. Occasional telephone conferences with school personnel were also

conducted to answer important questions.

The 1998 High School Transcript Study
User's Guide and Technical Report 5-20



Personnel Training
and Supervision

Review/Resolution
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Edit Catalogs,
Coding, and Transcripts,
as Needed

Figure 5-3. Quality control processes for catalog coding
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5.6.3.2 Coding Reliability

An important measure of the quality of catalog coding is reliability, or agreement between
coders on an appropriate CSSC code for a course. To measure coding reliability, one of the experienced

coders coded a random sample of 10 percent of the nontransfer courses in each school catalog.

For schools with fewer than 100 nontransfer titles in their catalogs, 10 courses were coded
by the experienced coder. For schools with more than 250 titles, 25 courses were coded. This sample
coding was then compared with the codes assigned to the same course by the catalog coder. An agreement
is either an exact match of codes or a match to a code that the curriculum specialist determines is equally
appropriate for the course. If 90 percent or more of the coding agreed, no further action was taken. If
agreement was less than 90 percent, the catalog coding was completely reviewed and any necessary
changes were made. The disagreements were also discussed with the catalog coder who had done the
original coding, and all coding procedures and principles were reviewed, as necessary. In addition, for 90
percent of the schools, the curriculum specialist reviewed all coding of nontransfer courses and made
changes as needed. Multiple levels of review ensured both accuracy and consistency in coding. Since
nearly all catalogs were completely reviewed by the coding supervisor and corrected, coding with

extremely high accuracy was ensured.

5.6.3.3 Quality Review

Additional procedures to measure and maintain quality included a two-step review process.
The first step consisted of generating a report for each school listing the courses that were uncoded, coded
as “uncodable,” or coded “other.” Another report listed transcript titles that were unmatched or matched
to an “uncodable” course. The curriculum specialist reviewed all these and recoded and rematched to the
fullest extent possible all courses for which she could provide more explicit coding. The second step or
“final review” was the last step in verifying the accuracy and completeness of all coding. The curriculum
specialist performed this review by examining each CACE file a final time, paying close attention to title
matching, as well as to catalog coding. When this review identified problems, the file was returned to a

catalog coder to fix the problems and the quality review procedures were repeated.
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5.6.3.4 Automated Checks

An additional quality check took place when the CACE files for a school were converted to
delivery format. Reports listing frequencies of occurrences that might indicate errors were sent to the
curriculum specialist for careful review. Each file was assigned a status of (1) complete, (2) errors in
transcript entry, (3) errors in catalog coding and associations, or (4) computer errors (such as duplicate
course sequence numbers). A file with status of 2, 3, or 4 was returned to CADE and CACE for
correction, a new report was generated, and the report was again reviewed. This process was repeated

until the file had a status of 1, indicating that it was complete and correct.

Some of the automated checks performed on the files produced by the transcript data entry
and coding process included the following:

] All files were checked for duplicate IDs.

L] It was verified that all NAEP IDs in the control list also appeared on the TRF list.

m It was verified that all IDs on the TRF list for a school were in the student data file.

L] A crosstabulation of graduation year by exit status was created and reviewed for
outliers.

] A crosstabulation of highest year (e.g., 11th grade, 12th grade) appearing in the
transcript by exit status was created and reviewed for outliers.

L] A crosstabulation of total Carnegie Units earned by exit status was created and
checked for outliers.

[ All students with 12th grade transfer courses (other than summer school) were listed
and their transcripts checked for accuracy of data entry.

[ Valid combinations of course flags were checked. For instance, no course could be
both honors and remedial or special education.

5.7 Scanning and Preparing the SD/LEP Questionnaires

The SD/LEP forms collected during NAEP were scanned by National Computer Systems
(NCS) and the files provided to ETS. ETS provided Westat with data for all 12th grade students for whom
the SD/LEP Questionnaires had been completed during NAEP. Of all completed questionnaires, only the
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ones with corresponding records in the HSTS Student File were selected for the final HSTS SD/LEP file.
A total of 1,237 students are represented in the final SD/LEP file.

The responses to the questionnaire were entered on optical scan forms by school personnel
(see Section 4.5) and scanned by NCS. The data in the scanned data file were direct representations of the
questionnaire responses. There were, however, four items on the scanned data file that needed some

recoding. The same recoding algorithm was used for the following three items:

Item 8.  What percentage of time is this student mainstreamed (i.e., with his/her
nondisabled peers) in academic subjects (e.g., mathematics, reading/language
arts, science)?

Item 9.  What percentage of time in the total school day is this student served by a special
education program (both in a class with his/her nondisabled peers and outside
such a class)?

Item 29.  During this school year, what percentage of this student’s academic instruction is
provided in his/her native language?

The choices on the questionnaire were 0 percent, 1-24 percent, 25-49 percent, and so on
through 75-99 percent and 100 percent. For each item, the scanned data file contained one variable (coded
“Yes” or “Missing”) for each possible percentage choice. Because of this, it was possible to have more
than one percentage entered in response to Questions 8, 9, and 29. The following actions were taken in

order to create a file with a single field containing the actual percentage indicated on the questionnaire.

] If the respondent checked a single response for the item, the value of that response
was used;

L] If the respondent checked two adjacent responses, they were averaged;

L] If the respondent checked more than two responses or two nonadjacent responses, the

response code for “multiple response” was used; and

L] If no response was checked, the code for “missing” was used.
One other item from the scanned data file was also recoded:

Item 3.  Which of the following best describes this student’s disability?
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Once again, the scanned file is structured in such a way that each possible selection is a
separate variable. This allowed multiple selections to occur. The solution was to recode the responses so

that, if two or more responses were chosen, the code for “multidisabled” was used.

Several variables were added to the final SD/LEP file. The student disability status was
determined by the first question on the questionnaire and by the pattern of answers to the content
questions. The disability flag (HCFLAG) was set to “1” if no disabling condition was indicated in our
records; otherwise it was set to “2.” Specifically, the disability flag was set to “2” if the following

conditions were met:

] The TRF had the SD field flagged as 1 (“Yes”™);

L] The student’s exit status as entered in the CADE system was 3 or 4 (special education
diploma or certificate of attendance);

L] Question 1 “Does this student have a disability (physical and/or mental)?” in the
SD/LEP questionnaire had a response of B (Yes”).

The student’s Exit Status, race/ethnicity, grade level, gender, birth month and year, Title I
and NSLP flags were obtained from the Student File. If that information did not exist on the Student File,
the corresponding data from the SD/LEP questionnaire were incorporated if available. Frequencies and
crosstabulations were run to check the data for valid entries and outliers before, during, and after

processing.

5.8 Scanning and Preparing the School Questionnaires

The School Questionnaire was used in the 1998 NAEP and was available for 242 of the
264 HSTS schools (the remainder had not participated in NAEP). The data were entered on optical scan

forms by school personnel and scanned by NCS.

When coding the School Questionnaires, the coding system used with the previous School
Files was used whenever possible. As with the SD/LEP Questionnaire, processing consisted of
reformatting the scanned responses to provide one variable per question. When necessary, the value was
set to either “multiple response” or “no response” as appropriate. A copy of the 1998 School

Questionnaire is included as Appendix A.
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5.9 Personnel Selection, Training, and Supervision

Trained, experienced educators were used for the coding task to ensure that coding was
performed in a meaningful rather than rote manner. These coders had sufficient experience to understand,
for example, the subtle differences in levels of English courses (regardless of specific terms used to
describe them) so that they would be coded appropriately as at, above, or below grade level, and to
recognize what the term “grade level” really means. After selecting individuals with appropriate
experience and background, a thorough training was conducted in the concepts and procedures to be used
in performing the coding task. The training included multiple measures of trainees’ understanding and
accurate use of the information presented. Two of the coders had served in a similar capacity for the 1994
HSTS.

A curriculum specialist, holding a doctorate in Curriculum and Instruction, and experience
from participation in the 1990 and 1994 HSTS, supervised the entire coding operation. She was
constantly available to coders to answer questions, verify information, discuss issues, and provide general
guidance as questions and problems were encountered. All issues that were of a general nature (i.e.,
pertaining to coding many or all catalogs) were brought to the attention of the entire group of coders.
Answers to difficult coding decisions were posted on a wall visible to all coders. The curriculum

specialist periodically reviewed each coder’s work to ensure a continued high level of performance.

5.9.1 Training Data Entry Staff

Actual transcripts were used to illustrate different formats and different types of information
as demonstration materials. Trainees also used these transcripts as practice exercises to gain familiarity
and skill in using the CADE system. In addition, two experienced HSTS data coders prepared a summary
sheet for each school which directed the data entry clerk’s attention to any special features or difficulties

associated with a set of transcripts.

5.9.2 Training Catalog Coders

Catalog coders who were selected had either current or prior experience teaching in

American schools and/or had a college degree in education. An expert in special education was selected
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to code the special education courses for all schools. Two of the catalog coders had coded catalogs during
the 1990 and 1994 HSTS and were highly experienced. They assisted in part of the training and
performed some specialized functions throughout the process of coding catalogs and entering transcript

data.

Coder training was conducted over a 4-day period by the curriculum specialist, who was also
the coding supervisor. Coders were trained both in the analytic aspects of selecting the best CSSC code
for each course and in operating the CACE system. Training materials included practice exercises based
on actual catalogs and transcripts from HSTS schools. The first day of training consisted of classroom-
type presentations and a demonstration of the CACE system. The second day started with directed hands-
on practice using CACE with training materials and gradually moved toward more independent use of the
system. On the third day, coders began working in pairs, using CACE to code their first actual catalog.
Each coder’s understanding of the coding task and CACE operation was evaluated each half-day on
practice tests and exercises. The final day was devoted to the beginning of actual coding, but all work was

carefully reviewed before it was considered complete.
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6. WEIGHTING AND ESTIMATION OF SAMPLING VARIANCE

The 1998 High School Transcript Study used a complex sample design with the goal of
securing a sample from which estimates of population and subpopulation characteristics could be
obtained with reasonably high precision (in other words, low sampling variability). At the same time, it
was necessary that the sample be economically and operationally feasible to obtain. The resulting design
requires that the user of the HSTS data utilize sampling weights to ensure valid analysis of the transcript

data.

Sampling weights are factors assigned to each transcript that are used in any aggregations of
transcript characteristics. Heuristically, these weights can be seen as being the number of students in the
population that the sampled transcript “represents.” A transcript with a sampling weight of 100 represents
1 sampled student and 99 other nonsampled (or sampled but nonresponding) students in the population. A

transcript with a sampling weight of 1 represents only the sampled student.

The sampling weights are designed primarily to represent differential sampling and response
rates. For example, if a student comes from a subcategory with a sampling rate of 1/10 and a response rate
of 1/2, then the student’s transcript might receive a sampling weight of 20. That transcript can be seen as

representing the student and 19 other nonsampled and nonresponding students.

From the viewpoint of assigning sampling weights, the most important aspect of the 1998
HSTS sample design was the utilization of differential sampling rates. For example, schools with high
percentages of minority students were sampled at a doubled sampling rate, and very small schools were
sampled at a lower rate to reduce the costs incurred in fielding the schools (see Chapter 2 for further

details regarding the sample design). Section 6.1 discusses the procedure for assigning sampling weights.

One consequence of the HSTS sample design is its effect on the estimation of sampling
variability. Because of the clustering effects of the multistage design (students within schools, schools
within primary sampling units) and because of the effects of certain adjustments to the sampling weights
(poststratification and weighting adjustments), observations made on different students cannot be
assumed to be independent of one another. As a result, ordinary formulas used to estimate the variance of
sample statistics, based on the assumption of independence, will tend to underestimate the true sample

variability. Three techniques that are widely utilized for variance estimation under those circumstances
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are linearization, balanced repeated replication (BRR), and the jackknife. The jackknife procedure
provides reliable variance estimators while being easy for the user to utilize. Any aggregations are
computed utilizing the original sampling weights and each set of jackknife replicate weights. A simple

formula combines these estimates into a suitable variance estimator.

Two types of weights, HSTS sample weights and linked weights, are needed for these data.
HSTS sample weights are designed for any aggregations, including all of the transcripts in the study,
whether or not they correspond to assessed NAEP students. The weight of each transcript represents
students not included in the HSTS Study. Linked weights are designed for any aggregations that only
include transcripts from students who were in a particular NAEP assessment (or who were excluded from
NAEP). In this case, the linked weight assigned to the transcript is designed to represent not only students
not included in the HSTS study, but also students included in the HSTS study who were not given the

same assessment.

6.1 The HSTS Sample Weights: An Introduction

In order to make valid inferences about the entire population of graduated grade 12 students
from the sample of student transcripts collected, it is necessary to use the sampling weights. The weights
reflect the probability sampling scheme used to arrive at the sample of students for whom transcripts were
requested. The HSTS weights were constructed without regard to the NAEP participation or
nonparticipation status of schools and students. The weights also reflect the impact of sample
nonresponse at the school and the student level, and make adjustments for these groups to decrease the
potential bias that might arise through differential nonresponse across population subgroups. Finally,
improvements to the precision of weighted estimates result from the application of poststratification

factors to the sample weights.

Since the derivation of sampling weights and the estimation of sampling variability are
strongly related to the sample design, the reader will need to review the main features of the sampling

design discussed in Chapters 2 and 3 of this report.
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The final HSTS and linked student weights were constructed in the following steps:

1. The student base weights (or design unbiased weight) were constructed as the
reciprocal of the overall probability of selection. This procedure is discussed in
Sections 6.3.1 and 6.3.3.

2. School nonresponse factors were computed, adjusting for schools that did not
participate in the HSTS study. For the linked weights, adjustment factors were
assigned for each session type (writing/civics, reading, and civics trend). The school
nonresponse factors for the linked weights were also slightly different than the
corresponding HSTS student weight school nonresponse factors, to account for
schools that refused to participate in NAEP. This procedure is discussed in Section
6.4.

3. Student nonresponse factors were computed, adjusting the weights of “responding”
students to account for “nonresponding” students. Definitions of responding and
nonresponding students differed for the HSTS weights and the linked weights. The
definitions and procedures are described in Section 6.5.

4. Student trimming factors were generated to reduce the mean squared error of the
resulting estimates. Another purpose of trimming is to protect against a small number
of large weights from dominating the resulting estimates of small domains of interest.
This step is discussed in Section 6.5.

5. The last step was poststratification, the process of adjusting weights proportionally so
that they aggregate within certain subpopulations to independent estimates of these
subpopulation totals. These independent estimates were obtained from the Current
Population Survey (CPS) estimates for various student subgroups. As the CPS
estimate has smaller sampling error associated with it, this adjustment should improve
the quality of the weights. This step is also discussed in Section 6.5.

6.2 The HSTS-NAEP Linked Weights: An Introduction

A primary purpose of the HSTS study is to provide a database for analyzing the relationship
between students’ proficiencies, as measured by their NAEP assessment outcomes, and students’ course-
taking in their high school careers. In order for a student to be part of this “linked” database, a completed
NAEP assessment was required for the student, as well as a completed (and usable) transcript from the
HSTS study. In addition, the scope was limited to students who graduated as determined by the HSTS.
There were many students for whom a completed transcript was received but no NAEP assessment exists
(because either the school or the student refused to participate in NAEP or the student was absent on
assessment day). These students can be part of the HSTS database but not the linked database that

requires both transcripts and assessment results for the same student.
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The linked database requires a different set of sampling weights than the HSTS database
alone, as the set of students that qualify for these databases is a subset of the larger HSTS set. In
particular, the school and student nonresponse adjustments will be larger for the linked weights than for
the HSTS weights. This is so because a student or school had to participate in both the NAEP and the
HSTS surveys to qualify as a “respondent” for the linked database. This reduced the number of school

and student responses, thereby increasing the nonresponse adjustment factors.

The sampling weights are computed so that the sample can “represent” in a statistical sense
the full population of students from which the sample is drawn. In particular, the sampling weights will
aggregate to the total number of students in the population. Linked weights were computed separately for
writing, 25-minute reading, 50-minute reading, civics, and civics trend assessment students. Each
assessment sample represents the full population, so each of the five sets of assessment-linked weights

aggregate separately to the population totals.

Excluded students were pooled with assessed and absent students in the weighting process.
For student nonresponse adjustment, weights corresponding to excluded students with completed and
usable transcripts were adjusted to account for excluded students with unusable or missing transcripts.
The general weighting process for the linked weights was similar to HSTS and was discussed in

Section 6.1.

6.3 Computation of the Base Weights

Sample estimates were computed from the students’ transcripts by aggregating observations
from each transcript using the sample weights. If there were 100 percent response to the HSTS survey,
and if no trimming and poststratification were carried out, then the sample weights would be equal to the
base weights, which are the reciprocals of the probabilities of selection of that student. The sample
aggregates generated using these base weights would be unbiased estimators of the corresponding
quantities in the U.S. population (cite, for example, Cochran (1977), Section 9A.7). As indicated
previously, NAEP uses differential sampling rates, deliberately oversampling certain subpopulations to
obtain larger samples of respondents from those subgroups, thereby enhancing the precision of estimates

of characteristics of these oversampled subgroups.
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As a result of oversampling schools, these subpopulations, corresponding to students from
public schools with high concentrations of black and/or Hispanic students, and students from nonpublic
schools, are overrepresented. As a result of oversampling students, subpopulations of black and/or
Hispanic students from public schools with low concentrations of these groups and SD/LEP students in
schools assigned reading sessions, are also overrepresented in the sample. Appropriate estimation of
population characteristics must take disproportionate representation into account. This is accomplished by
assigning a weight to each respondent, where the weights approximately account for the sample design
and reflect the appropriate proportional representation of the various types of individuals in the

population.

6.3.1 Computation of Base Weights: HSTS Weights

The student base weight for the 1998 HSTS sample was computed for each student sampled

into one of the following:

1. A NAEP assessment (including selected students who were later excluded as being
nonassessable) in an HSTS sample school, where student IDs could be matched
between NAEP and HSTS files.

2. A new sample due to being in a HSTS school that did not cooperate in NAEP.

3. A new sample due to being in an HSTS- and NAEP-cooperating school, where the
student ID could not be linked between the two studies.

The HSTS student base weight assigned to a student is the reciprocal of the overall

probability that the student was selected. Thus, the base weight for a student may be expressed as the

product

Wy = PSUWGT M x QSCHWTI2 xSCH WTI12 x TRPSUWT x TRSCHWT x CSBW
where,
PSUWGT M = The inverse of the probability that the PSU was selected for NAEP. Of the 94 PSUs

selected, 22 were certainty PSUs and have a PSU weight of 1.0. For the remaining 72
PSUs, the probability of selection was calculated to account for the initial selection of
one PSU per stratum;

= 1, if the private school is from the PSS list frame;
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QOSCHWTI2 = The inverse of the probability that a Catholic, Religious affiliated, or other nonpublic
school was selected for the PSS from the PSS area frame (refer to Section 2.3);

SCH WTI2 = The inverse of the conditional probability, given the NAEP PSU, that the school was
selected for NAEP;

TRPSUWT = The inverse of the conditional probability that the PSU was selected for HSTS, given
that the PSU was selected for NAEP;

TRSCHWT = The inverse of the conditional probability that the school was selected for HSTS,
given that the PSU was selected for HSTS and the school was selected for NAEP (and

given the school was selected for the PSS (for private schools)); and

CSBW = The inverse of the conditional probability, given the HSTS PSU and school, that the
student was selected.

Variations in 1998 HSTS in probabilities of selection, and consequently of weights, were
introduced by design, either to increase the effectiveness of the sample in achieving its goals of reporting

for various subpopulations, or to achieve increased efficiency per unit of cost.

The “frame” for the HSTS sample was the set of all eligible 1998 NAEP sample schools that
were sampled for the NAEP grade 12 study. Table 6-1 presents the following information for public and
nonpublic schools:

1. The number of schools in the 1998 Main NAEP grade 12 sample.

2. The number of eligible schools in the 1998 Main NAEP grade 12 sample.

3. The number of eligible NAEP schools that were sampled into the HSTS sample.

4, The percent of eligible NAEP schools in the HSTS sample.

Table 6-1. Counts of NAEP and HSTS sampled schools

Percent of eligible
Sampled NAEP Eligible NAEP Sampled HSTS NAEP schools
School Type schools schools schools sampled
Public 535 527 269 51.0
Nonpublic 317 218 53 243
Total 852 745 322 43.2
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6.3.2 Conditional Student Base Weights for the HSTS

As noted before, the quantity CSBW is the inverse of the conditional probability of selection
of the student into the HSTS. In schools that did not participate in the NAEP assessment, but did
participate in HSTS, a sample of students was drawn for the HSTS survey alone. There were 22 of these
schools, representing seven percent of the HSTS sample. There were also 10 schools that were
cooperative with the NAEP assessment, but did not retain the administrative information necessary to use
their assessed students in the HSTS study. Of the 10 schools that participated in NAEP but the student
links to NAEP were lost, eight were originally sampled and two were substitutes. For the 32 schools
where new samples of students were selected, if the school had fewer than 60 12th graders, then the
sampling rate was set to 1. Otherwise, an equal probability sample of 50 12th graders was chosen and the

conditional probability of selection was 50 divided by the total count of 12th graders in the school.

Table 6-2 presents the total number of students in the HSTS study from each class of school.

Table 6-2. Total students in HSTS study in HSTS cooperating schools

Number of schools in Number of sampled
Response Category category students in HSTS study
HSTS and NAEP cooperating schools, with linkage 232 27,183
HSTS cooperating, but not NAEP 22 1,081
HSTS cooperating, no NAEP link 10 500
Total 264 28,764

Note: The number of schools includes original and substitute schools.

The schools in the first group are called “linked” schools: students in these schools received
positive sample HSTS and linked base weights. Students in the remaining schools received positive HSTS

base weights, but linked base weights of 0.

6.3.3 Computation of Base Weights: NAEP-HSTS Linked Weights

The student base weights appropriate for the NAEP-HSTS link are similar to those computed
for the HSTS weights. However, the probability that a school was assigned the particular NAEP session
(as discussed in Section 2.4), the probability that a school was assigned the particular NAEP sample type
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(applies to reading, Section 2.4), and the probability that a student was assigned to the particular NAEP
assessment (i.e., subject) must also be included as subsampling was done to select final school and

student samples for each assessment.

Within schools, each student was assigned one of five assessments (to minimize the
workload required for each student). This assignment was random. After this assignment, the student was
evaluated as to eligibility and excluded from assessment if found to be ineligible (because of language

problems or disabilities).

The linked base weight assigned to a student is the reciprocal of the overall probability that
the student was selected for a particular assessment. Thus, the base weight for a student may be expressed

as the product

LWy = PSUWGT M x QSCHWTI2 xSCH _WTI2 x TRPSUWT x TRSCHWT x SA_WT x
SAADJ x STYWT x YRRND_FC x STUSA_WT

where,

PSUWGT M, QSCHWTI12, SCH WTI12, TRPSUWT, and TRSCHWT were explained in Section 6.3.1;

SA WT = The inverse of the conditional probability, given the sample of NAEP schools in a
NAEP PSU, that the school was allocated the specified session type. This is a function
of the session type and the number of sessions allocated to the school. Session
allocation weights were calculated separately for each session type. The values for the
session allocation weights are summarized in Table 6-3;

SAADJ = The session allocation weights were adjusted for smaller-than-expected schools to
account for one or more session types that were dropped. The adjustment factor,
SAADJ, was computed as the number of sessions assigned divided by the number of
sessions assigned for the session type that was kept;

STYWT = The inverse of the conditional probability, given the sample of NAEP schools in a
PSU, that the specified sample type was assigned to the school. The sample type
weight is the reciprocal of the probability that the sample type was assigned to the
school. For reading, the weight is 2, and for other sessions the weight was set to 1;

YRRND FC = The year-round school factor, which accounts for students not in session for schools
on a year-round system; and

STUSA WT = The inverse of the conditional probability, given the HSTS school and HSTS PSU,
that the student was selected for the specified subject type.
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Table 6-3.  Session allocation weights

Writing/Civics Reading Civics Trend
Number of Number of Number of
sessions sessions sessions
SA WT assigned SA WT assigned SA WT assigned
49/34 1 49/13 1 49/2 1
1 2 49/26 2 49/4 2
1 3 49/39 3 49/6 3
1 4 49/45 4 49/8 4
1 5 49/47 5 49/10 5

For assessed, absent, and excluded students, the conditional student weight, STUS4 WT, is
the reciprocal of the probability that the student was selected for the particular subject to which he/she
was assigned. This probability is the product of the within-school sampling rate, which includes the
sampling factors that account for the oversampling of black and Hispanic students in public schools with
lower numbers of minority students and the oversampling of SD/LEP students in nonpublic schools; the
proportion of the relevant eligible students assigned to the particular session type within the school as
prescribed by the SAF; and the proportion of students in a writing/civics session given a subject-specific

assessment booklet (see Table 6-4 for the subject factors).

Special attention was given the writing sample allocation factors for accommodated SD/LEP
students and nonaccommodated students. The SD/LEP students in 50-minute writing that were
accommodated were given 25-minute writing booklets. Therefore, the accommodated students had a
higher chance than the nonaccommodated students of being assigned the 25-minute writing booklet. A

special poststratification procedure was done for 50-minute writing, as described in Section 6.5.9.

Table 6-4. Writing sample allocation factors

Subject Factor

25-minute writing

Nonaccommodated 17/10

Accommodated 17/13
50-minute writing 17/3
Civics 17/4
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Excluded students were weighted together with assessed and absent students within the
subject to which they were assigned. Table 6-5 gives the final counts of students assigned each type of
assessment. These counts are then separated out into two subcounts: (1) students who were excluded from
being assessed based on disability or limited English proficiency and (2) students who were certified as

eligible for assessment.

Table 6-5. Assessed and excluded students with usable transcripts and graduated in linked schools

NAEP Assessment Assessed students Excluded students Total students
25-minute writing 7,558 193 7,751
50-minute writing 2,232 64 2,296
Reading 4,826 96 4,922
Civics 3,032 63 3,095
Civics trend 758 27 785
All assessments 18,406 443 18,849
6.4 Weighting Adjustments for School Nonresponse

Nonresponse is present to some degree in every large-scale survey and generally has a
negative effect on the quality of estimators, if not adjusted for in the weights. First of all, nonresponse
reduces the effective sample size from n to n,, where n, < n. This reduction of sample size increases the
sampling variance of any estimators. In addition, if there are significant differences between the
respondents and nonrespondents, then there will also be a bias of unknown size and direction. For
example, suppose that the overall response rate was 60 percent, but the response rate of black students
was only 20 percent, whereas the response rate of white students was 80 percent. Without any adjustment,
whites would be overrepresented in the data set by a factor of four. If there are systematic differences
between whites and blacks with regard to any of their HSTS characteristics, then this overrepresentation
would result in serious bias. In this example, a nonresponse adjustment would correct this bias by
multiplying the sampling weights for black students by a factor of five and the sample weights for white
students by a factor of 5/4.

Suppose Y is the population characteristic of interest, and is the summation of the

characteristic value for each student over all graduates in the U.S. population. One such characteristic, for
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example, would be whether the student has taken Advanced Placement Calculus. If y;, is the
characteristic value (equal to 1 if the student has the characteristic, 0 otherwise) for the k” student in the
J " school in the i” PSU, with P the set of all schools in the U.S. population (in all PSUs), and F, the

set of all graduates in the j” school in the i” PSU, then we can write Y as:

Y= Z Zyijk (Equation 6.4.1)

ijeP kel
Suppose S is the HSTS sample of schools, with Stj the set of all sampled students in HSTS
school j in PSU i. Then under full response we can write the unbiased estimator of Y as:

Yo=Y ¥ Wi Vik (Equation 6.4.2)
ijeS keS,-j

where Wy is the student base weight for sampled student £ in HSTS school j in PSU i. (See Section 6.3
for the definition of Wy .)

In the HSTS survey there was nonresponse at both the school and the student level. Let RS
be the set of cooperative HSTS schools, and RSij the set of sampled students for which we have
completed transcripts in school ij (the j  school in the i” PSU). Then our final estimator of Y can be

written as:

Y =% ¥ FINSTUWT;y; (Equation 6.4.3)
jjeRS keRSj;

The weight FINSTUWT;;, in Equation 6.4.3 is the final sampling weight: the base weight

Wy multiplied to adjustments for school nonresponse and student nonresponse. FINSTUWT, also

includes factors incorporating trimming and poststratification adjustments. Section 6.4.1 discusses the
adjustments made in the base weights to account for school nonresponse. It is divided into the following

sections:

L] Approach to school nonresponse adjustments;

] Selection of school nonresponse cells;
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L] The results of the CHAID analysis;'
L] HSTS school nonresponse adjustments; and

[ School nonresponse adjustments for the NAEP-HSTS linked weights.

6.4.1 Approach to School Nonresponse Weighting Adjustments

The most widely accepted paradigm for nonresponse weighting adjustments is the quasi-
randomization approach (Oh and Scheuren (1983)). In this approach, nonresponse cells are defined based
on characteristics of the schools that are known to be related to response. For example, if it is known that
private schools generally respond at a lower rate than public schools, then public/private status should be
one characteristic used in generating nonresponse cells. Under this approach, all schools in the sample are

assigned to a nonresponse cell based on their characteristics.

Under the quasi-randomization paradigm, Westat models nonresponse as if it were
equivalent to another stage of sampling. Within each nonresponse cell it is assumed that the responding
schools are a simple random sample from the set of all HSTS schools in the cell. In other words, there are
no systematic differences in nonresponse rates within subcategories contained in each cell. If this
assumption is valid, then the use of the quasi-randomization weighting adjustment eliminates any

o 2
nonresponse bias.

The critical assumption under this approach is that the response rate is homogeneous within
the nonresponse cells. For example, if the nonresponse cells are based only on public/private school
status, and there are considerable differences in response rates between high-minority and low-minority
schools, then this divergence of response rates within the public/private cells causes bias in the study
results. On the other hand, only nonresponse cells are wanted for which the response rate is in fact
heterogeneous across cells. Using more cells rather than less could increase variability and, if many of the
cells have the same underlying response rate, then no bias reduction could be achieved by having the
larger number of cells. For the HSTS, Westat chose nonresponse cells that were heterogeneous in
response rate between cells. Westat also chose a set of cells that was as small in number as possible while

satisfying these properties.

! See Section 6.4.2 for a description of CHAID.

2 For further discussion regarding these assumptions and model see Little and Rubin (1987), Section 4.4.

The 1998 High School Transcript Study
User's Guide and Technical Report 6-12



6.4.2 Selection of School Nonresponse Cells

All eligible responding schools within each selected nonresponse cell receive the same
school nonresponse weighting adjustment to their weights. This nonresponse adjustment is formally
defined in Section 6.4.4, Equation 6.4.4. It is important that response rates be as uniform as possible
within each nonresponse cell. For example, suppose that the nonresponse cells are based on Census
region alone, so that the Northeast census region would be one nonresponse cell. Then all schools within
the Northeast region would receive the same school nonresponse weighting adjustment, say 1.5. This

nonresponse adjustment would be the reciprocal of a response rate of 2/3.

However, suppose that high-minority schools within this cell have a response rate of 1/5,
with low minority schools having a much higher response rate of 9/10. Then low-minority schools would
be overrepresented in this sample by a factor of 9/2, and a nonresponse bias would be incurred for any
characteristic that is related to minority status. The response rate is not uniform within the response cell
but may be uniform within response cells defined by both census region and minority status. In this case,
the small number of high minority schools would receive a school nonresponse adjustment of 5, with the
large number of low-minority schools receiving a school nonresponse adjustment of 1.11. High- and low-

minority schools would then be represented correctly in the final estimators.

This need for a uniform response rate within cells requires us to make nonresponse cells as
small as possible to capture every characteristic that may be related to both “response propensity” and
survey characteristics of interest. At the same time, it is important that the sample sizes within individual
response cells do not become too small, because this could seriously increase sampling variability. Thus,
we need to assign nonresponse cells that are homogeneous in response propensity within cells but also

have reasonably large sample sizes within each cell.

Four potential nonresponse variables were checked in the analysis.

1. Metropolitan/nonMetropolitan PSU status.
2. NAEP region (see Section 2.2 for a definition of NAEP region).
3. Public/Catholic/nonCatholic private status.

4. High minority status: whether or not the school has greater than 15 percent minority
students.
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Nonresponse cells were defined based on crossclassifications of these school and PSU
characteristics. The cells were defined as having responding sample sizes greater than 6 and an
adjustment factor less than or equal to 2, with as much difference in response rates between cells as is
possible. Cells with small differences in nonresponse rates were collapsed, whether or not they satisfied

the 6 sample size minimum or the maximum adjustment factor of 2.

CHAID is the name given to one version of the Automatic Interaction Detector (AID) that
has been developed for categorical variables. Kass (1980) presents the theory underlying the CHAID
technique. The CHAID methodology creates a cell structure based on splitting the data set progressively
in a tree structure. The iterative splitting along each newly created branch is done by choosing the “best”
variable which has not yet been used on that branch, using modified y° tests. The y° tests are modified
using Bonferroni-type adjustments to prevent variables from being “favored” simply because they have

more categories.

6.4.3 The School Nonresponse Cells: Results of the CHAID Analysis

The CHAID analysis was carried out using unweighted response rates, where cooperating
substitute schools were included in the analysis. Of the 301 eligible original schools in the HSTS sample,
241 cooperated, which resulted in an unweighted response rate of 80 percent. Of the 60 nonrespondent
original schools, 23 were replaced with substitutes that participated. Including the substitutes, there were
264 schools that participated in the HSTS, which resulted in a response rate of 87.7. The analysis was
carried out using the four characteristics indicated in Section 6.4.2, with response status as the binary
dependent variable. Polychotomous variables such as NAEP region were not combined into coarser
categories, as is an option with CHAID. The best primary variables in terms of heterogeneity of response
was found to be high minority status and school type status. The assignment of high-minority status was
applicable to public schools only, since all nonpublic schools were assigned the same minority status

(low). The counts of schools and response rates are given in Table 6-6.
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Table 6-6. Response rates for public and nonpublic schools, unweighted

Total HSTS original Unweighted response Unweighted response
sample schools rate by type of school, rate by type of school,
School Type (eligible only) before substitution after substitution
Public- high minority 165 90.1 93.3
Public — low minority 102 69.6 84.3
Nonpublic 34 58.8 70.6
Total 301 80.0 87.7

The high-minority public schools were further broken out into two cells based on NAEP

region. The nonWest region schools were further broken out by Metropolitan PSU status.

The low-minority public schools were broken out into four branches based on NAEP region.
Two of these NAEP region groupings were divided into two cells. The Southeast and West region schools
were broken out separately by Metropolitan PSU status.

The nonpublic schools were broken out into two cells based on NAEP regions. One group

consisted of Northeast and Southeast schools, and the other group consisted of Central and West schools.

There were a total of 11 nonresponse cells defined. Table 6-7 presents these cells, the total

count of HSTS respondents in each cell, and the school nonresponse adjustment factors within the cells.
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Table 6-7.  School nonresponse adjustment factors for the HSTS weights

School nonresponse

Number of HSTS adjustment factors
School nonresponse cell respondent schools (SCNRFO0)

Nonpublic

Northeast, South 13 1.76

Midwest, West 11 1.24
Public — High minority status

Northeast 28 1.14

South, non-metro area 20 1.00

South, metro area 34 1.04

Midwest 16 1.13

West, non-metro 13 1.20

West, metro 43 1.08
Public — Low minority status

Northeast, South, Midwest, non-metro area 25 1.51

Northeast, South, Midwest, metro area 33 1.22

West 28 1.05

6.4.4 HSTS School Nonresponse Adjustments

The HSTS school nonresponse adjustments were computed using the school nonresponse
cells selected from the CHAID analysis. The nonresponse adjustments were the reciprocals of weighted
response rates computed for each cell. The weights used in these weighted response rates were the

numbers of 12th graders in each school, divided by the probability of selection of the school.

The school base weight is computed as:

SCBWT0 = PSUWGT M x QSCHWTI2 xSCH WTI12 x TRPSUWT x TRSCHWT (Equation 6.4.4)

where the weighting factors are defined in Section 6.3.1. Cooperating substitute schools received the

values of SCBWTO from the original sampled school that it replaced.
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The school nonresponse adjustment factor for the HSTS weights is designated SCNRFO. It is

computed for school nonresponse cell ¢ as follows:

> SCBWTO, x G,
__ijeB,

SCNRFO, = (Equation 6.4.5)
> SCBWTO; x Gy
ijeCe ’ ’
where,
G; = The estimated number of grade-eligible students in school j (the values of G; were

based on QED or PSS data or updated grade enrollment values from field operations);
set B, = Consists of all in-scope originally sampled schools in school nonresponse cell ¢; and

set C. = Consists of all schools in school nonresponse cell ¢ that ultimately participated
(including substitutes).

The school nonresponse adjustment factors SCNRFO0, as computed using Equation 6.4.5, are
shown in Table 6-7.

6.4.5 School Nonresponse Adjustment for the NAEP-HSTS Linked Weights

The difference in the school nonresponse adjustment for linked weights with the
corresponding adjustment for the HSTS weights is due to the smaller set of responding schools in the
former case. Westat designated as responding schools only those that were assigned the particular
assessment session type in question, that cooperated with the NAEP assessment, and that sent us usable

transcripts for the HSTS study.

The school nonresponse cells selected in the CHAID analysis, as discussed in Section 6.4.2,
were initially used for the linked weight. However, for reading, the adjustment was done separately by
sample type. The differences in response rates and responding sample sizes should be negligible, so
nonresponse cells that are found to have the desired properties for the HSTS weights should also have the
same properties with linked weights. It was necessary to collapse the CHAID cells, since there were

smaller numbers of schools due to the allocation to session types.
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The session base weight is computed as:

SESSBWTO = PSUWGT M x QSCHWTI12 x SCH WTI12 x TRPSUWT x TRSCHWT x SA_ WT x SAADJ
xSTYWT (Equation 6.4.6)

where the weighting factors are defined in Section 6.3.1. Cooperating substitutes received the value of

SESSBWTO from the original sampled school that it replaced.

The session nonresponse adjustment factor for the linked weights is designated SESNRF0. It
is computed for session nonresponse cell ¢ as follows for each session type (writing/civics, reading, and

civics trend):

> SESSBWTO, x G,

BC
Y SESSBWTO, x G,
C

c

SESSNRFO,

(Equation 6.4.7)

where,

G; = The estimated number of grade-eligible students in school ij (the values of G; were
based on QED or PSS data or updated grade enrollment values from field operations);

set B, = Consists of all in-scope originally sampled schools in session nonresponse cell ¢; and

set C. = Consists of all schools in session nonresponse cell ¢ that ultimately participated
(including substitutes).

The session nonresponse adjustment factors SESSNRF0, as computed using Equation 6.4.7,
are shown in Table 6-8. Also shown are the collapsing schemes for each session. Initial cells with the
same letter form one final cell. Only one session nonresponse adjustment is computed and shown for each

final cell.
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Table 6-8.  Session nonresponse adjustment factors for the linked weights

Writing/Civics Reading (S2/S3) Civics Trend
Final Final Final
Initial nonresponse cell Cell SESSNRFO| Cell SESSNRFO| Cell SESSNRFO0
Nonpublic
Northeast, Southeast a 1.70 a/c 1.62/1.61 a 1.00
Central, West a 1.70 a/c 1.62/1.61 a 1.00
Public — high-minority status
Northeast a 1.70 b/ 1.31/1.54 1.53
Southeast, nonmetro area 1.00 1.17/1.00 c 1.56
Southeast, metro area 1.21 1.23/1.13 c 1.56
Central 1.37 b/ 1.31/1.22 c 1.56
West, nonmetro 1.21 /d 1.00/1.43 c 1.56
West, metro 1.40 /d 1.32/1.43 c 1.56
Public — low-minority status
Northeast, Southeast, Central, non-metro area 1.51 a/ 1.62/1.00 1.00
Northeast, Southeast, Central, metro area 1.36 alc 1.62/1.61 b 1.38
West 1.20 1.17/1.17 b 1.38

6.5 Student Weight Adjustments

The final weight for each student is the base weight multiplied by a number of special

factors. These factors in their usual order of implementation are as follows:

1. An adjustment for nonresponse at the school level (or session level for the linked
weights);

2. An adjustment for unusable or missing student transcripts (or absent students or
assessed or excluded students with missing or unusable transcripts for the linked
weights);

3. An adjustment for “large” weights (trimming); and

4. An adjustment to known CPS student population totals (poststratification).

This is the “usual” order of implementation for weighting in surveys of this kind (such as

1998 NAEP). The adjustment for nonresponse at the school level was discussed in Section 6.4. We also

need to adjust the weights for nonresponse at the student level. These adjustments are discussed in

6-19
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Sections 6.5.1 through 6.5.4. In general practice, adjustment for poststratification is the last step, since the
final weights should generally aggregate exactly to the poststratification control totals. Thus, any
nonresponse adjustments are computed first, followed by a trimming adjustment for large weights,
followed by the final poststratification step to generate weights that aggregate exactly to known control

totals.

The trimming adjustments are discussed in Sections 6.5.5 and 6.5.6. For the reading
assessment for the linked weights, reporting factors are computed in order to define the reporting
populations. The calculation of the reporting factors is explained in Section 6.5.7. The poststratification

adjustments are discussed in Sections 6.5.8 and 6.5.9.

6.5.1 Student Nonresponse Adjustment: HSTS Weights

For a small percent of graduated students it was not possible to obtain a transcript. In
addition, some transcripts were considered unusable, since the number of standardized credits shown on
the transcript was less than the number of credits required to graduate by the school. An adjustment is
necessary in the weights of graduated students with transcripts to account for missing and unusable
transcripts. To do this adjustment correctly, it is necessary to have the complete set of graduated students,
with or without transcripts. Students who did not graduate were not included in this adjustment, but they
were retained in the process for poststratification. There are a few students, however, for whom no
transcripts were received and the graduation status was unknown. Among these students, a certain percent
was imputed as graduating, based on overall percentages of graduating students. The remainder were

imputed as nongraduating.

The imputation process was a standard hot-deck imputation (see, for example, Little and
Rubin (1987), Section 4.5.3). For each student with unknown graduation status, a “donor” was randomly
selected (without replacement) from the set of all students with known graduation status from the same
region, school type, race/ethnicity, age class, school, and gender, in hierarchical order. The two
race/ethnicity categories were (1) white, Asian, or Pacific Islander and (2) black, Hispanic, American

Indian, or other. There were two age classes (born before 10/79; born during or after 10/79).

Each student with known graduation status in a cell could be used up to three times as a

donor for a student in the same cell with unknown graduation status. If insufficient donors were available
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within the cell, then donors were randomly selected from students in another cell with similar
characteristics to the cell in question. A donor had at least to be from the same region, type of school, race

category, and age category.

Table 6-9 presents counts of the number of students with known and unknown graduation
status, of those with known status who graduated or did not graduate, and of those with unknown status

who were imputed as graduating or not graduating.

Table 6-9. Counts and percents of graduating seniors known and imputed

Known graduation status Imputed graduation status
Number of Percent of Number of Percent of
Status students students students students
Not graduating 3,328 11.6 14 7.4
Graduating 25,248 88.4 174 92.6
All seniors 28,576 100.0 188 100.0

Note that the percent of students that was imputed as not graduating (7.4 percent) was lower than the
corresponding percent of students confirmed as not graduating. This occurred because the students with

unknown graduation status tended to fall into groups with lower percents of nongraduating students.’

6.5.2 CHAID Analysis to Choose Student Nonresponse Cells

As with school nonresponse, our approach to nonresponse adjustments for missing and
unusable transcripts was to choose nonresponse cells for students and assign nonresponse weighting
adjustments that are uniform within each cell. These cells should be homogeneous in terms of response
propensity within cells, while being heterogeneous in response propensity across cells. The sample size
should not be too small in any one cell, so a minimum responding sample size of 30 will be required for

each nonresponse cell.

* The percent of nongraduates among students of unknown graduation status may be higher than was imputed. In general, graduation status is
missing from our records because schools could not provide it. Since providing transcripts of graduation is a major function of American high
schools, there is a strong presumption that if a high school does not know a senior's graduation status, that student did not graduate.
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The nonresponse cells were chosen after an analysis using CHAID (see Section 6.4.2 for a
discussion of CHAID). The predictive variables used included census region, public/Catholic/
nonCatholic private status of school, race/ethnicity, age class, and gender. Any graduates missing any of

these values were assigned imputed values using a hot-deck procedure.

The CHAID analysis chose 17 cells as nonresponse cells, of which two cells were collapsed
during the nonresponse adjustment process. These cells were homogeneous in response rate within cell,
and heterogeneous in response rate between cells. Table 6-10 presents these cells, with counts of students

with usable transcripts and their corresponding student nonresponse adjustment factors.

6.5.3 Computation of Student Nonresponse Adjustments: HSTS Weights

The student transcript nonresponse adjustment factor for the k-th adjustment class was

computed as follows:

Y Wpy x SCNRFO,
ijkeG(h)

S Wy x SCNRFO,
ijkeGR(h)

MTADJ, = (Equation 6.5.1)

The set G(h) includes all graduated students in the A-th adjustment class, with the set GR(h)
containing the subset of these students with complete and usable transcripts. The first factor in each term
of each summation is the student base weight, discussed in Section 6.3.1. The second term is simplified to
comprise the school nonresponse adjustment corresponding to student & within school j within PSU i,
discussed in Section 6.4.4. Table 6-10 presents the final student nonresponse adjustment factors for the 16

nonresponse cells for the HSTS weights.

The 1998 High School Transcript Study
User's Guide and Technical Report 6-22



Table 6-10. Student nonresponse adjustment cells and factors for HSTS weights

Number of Nonresponse

Cell responding  adjustment
number Nonresponse cell students factors
1 Northeast; South; public; older; white, Asian or Pacific 117 1.09
Islander
2 Northeast; South; public; older; black, Hispanic, American 130 1.05
Indian, or other; male
3 Northeast; South; public; older; black, Hispanic, American 73 1.05
Indian, or other; female
Northeast; South; public; younger 11,906 1.02
Northeast; South; nonpublic 576 1.00
Midwest; older 91 1.06
Midwest; younger; male 2,356 1.01
Midwest; younger; female 2,640 1.01
9 West; white, Asian or Pacific Islander; older 49 1.02
10 West; white, Asian or Pacific Islander; younger; public 4,303 1.01
11 West; white, Asian or Pacific Islander; younger; nonpublic 251 1.00
12 West; black, Hispanic, American Indian, or other; public; older 51 1.04
13 West; black, Hispanic, American Indian, or other; public; 2,167 1.02
younger
14 West; black, Hispanic, American Indian, or other; nonpublic 71 1.00
15 Missing gender; Northeast; Midwest 46 1.17
16 Missing gender; South; West 77 1.47

Note: “Older” is defined as born before 10/79.

6.5.4 Student Nonresponse Adjustments: Linked Weights

Within each school, a random “sample” was selected of the 12th grade students. The
sampled students were then randomly assigned to assessments. Any student determined ineligible at this
point was excluded from an assessment. Many of the students assigned to assessments did not actually
take an assessment exam, either because of a refusal to participate or because of an absence on the day of
the assessment. In addition, assessed students who had missing or unusable transcripts were considered

nonrespondents. Students who did not graduate were considered out of scope for the purpose of
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nonresponse adjustment, however, they were retained for poststratification, since the control totals for
poststratification were based on all students, regardless of their graduation status. This section discusses

adjustments made in the linked weights for this student-level nonresponse.

As discussed in Section 6.4, nonresponse is a concern in any study because of the possibility
that the study results will be invalidated by nonresponse bias. Bias could be incurred from a lack of
participation from a subset of students, because this group will be “self-selected.” The 1998 HSTS Study
made adjustments to lower this bias using nonresponse adjustments within a selected group of
nonresponse cells. Similar nonresponse cells and the same methodology for determining nonresponse
adjustments was used as had been used for the 1998 NAEP assessments. However, the actual nonresponse
adjustments for the two studies differ because the set of schools selected for the HSTS study was only a

subset of the original set of schools participating in the NAEP assessment.

The nonresponse cells for HSTS were similar to those used for NAEP. The NAEP
nonresponse cells are based on the NAEP PSU sampling strata and the age and race/ethnicity of the
student. The PSU sampling strata are grouped into stratum groupings to the level of region and
metropolitan status for these cells. A dichotomous age status was used for generating nonresponse cells,
indicating whether the student was born on or before September 30, 1979 or the student was born later. A
dichotomous race/ethnicity status was used for generating nonresponse cells, with the first category white,

Asian, or Pacific Islander; and the second category black, Hispanic, American Indian or other.

Nonresponse adjustment cells were formed separately for the excluded students, so that
weights for excluded students with usable transcripts would account for excluded students without usable
transcripts. For the reading assessment, nonresponse adjustment cells were formed separately within

sample types.

Indicate as ST(h) the set of all students assigned to the particular assessment (reading, 25-
minute writing, 50-minute writing, civics, civics trend) in the A-th student nonresponse cell, and define
STR(h) as the corresponding set of students who actually completed the particular assessment in the A-th
student nonresponse cell. The number of student nonresponse cells formed for each assessment was
reading (59), 25-minute writing (42), 50-minute writing (30), civics (33), and civics trend (11). The
number of cells varies by subject due to collapsing rules of a minimum number of 30 responding students,

and a maximum adjustment factor of 2.
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If LSTNRAD)J, is defined as the student nonresponse adjustment factor for the particular

assessment and the /-th student nonresponse cell, then Equation 6.5.2 indicates how these quantities are

computed.

LSTNRAD.J, =

Y LWy x SESNRFO,
ijkeST (h)

Y LWpy x SESNRFO,

ijkeSTR(h)

(Equation 6.5.2)

The first factor in each term of each summation is the student-linked base weight, discussed

in Section 6.3.3. The second term comprises the session nonresponse adjustment corresponding to student

k within school j within PSU i, discussed in Section 6.4.4.

Table 6-11 presents percentiles for the student nonresponse adjustments LSTNRADJ, for the

four assessments. There are varying numbers of adjustment cells for each of the assessments. The

minimum and maximum values of these values is given for each assessment in the table. In addition, the

p-th percentile is given for the 10th, 25th, 50th, 75th, and 90th percentiles. The weighted 10th percentile,

for example, is that value of the nonresponse adjustment for which a subset of responding assessed or

excluded students with a smaller or equal adjustment, correspond to 10 percent of the weights. The mean

value is the average of the student nonresponse adjustment factors over all assessed or excluded students

for the particular assessment.

Table 6-11. Distribution of student nonresponse adjustments by assessment

Type of Assessment

25-Minute 50-Minute
Percentile Writing Writing Civics Reading Civics Trend
Minimum 1.02 1.00 1.08 1.00 1.05
10th 1.09 1.09 1.10 1.14 1.05
25th 1.15 1.15 1.15 1.14 1.09
50th (median) 1.22 1.19 1.24 1.19 1.13
75th 1.30 1.32 1.28 1.26 1.39
90th 1.35 1.35 1.35 1.33 1.50
Maximum 1.65 1.63 1.67 2.00 1.50
Mean 1.23 1.22 1.24 1.21 1.21
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6.5.5 Trimming the Nonresponse Adjusted Student Weights

The students in some schools were assigned extremely large weights because the school was
predicted (on the basis of the QED or PSS data) to have only a few eligible students, yet in fact had a
large number. Other excessively large weights may result from differential response rates. To reduce the
effect of large contributions to variance from a small number of schools, the weights of such schools were
reduced or “trimmed.” The trimming procedure may introduce a small bias but is designed to reduce the

mean square error of sample estimates.

The trimming algorithm is identical to the one that Westat has used for all recent NAEP
survey weights (including the 1998 NAEP weights). The algorithm has the effect of trimming the overall
weight of any school that contributes more than a specified proportion 0 to the estimated variance of the

estimated number of students eligible for the HSTS Survey.

The trimming algorithm described in this section defines the trimming adjustments for the
HSTS weights. Let M be the number of responding HSTS schools in the sample. Define SCHR(ij) as the

set of students who were included in the HSTS survey in school ij. Define

X = > Wgij x SCNRFO, x MTADJ,, (Equation 6.5.3)
" jkeSCHR(j)

The quantity x; is the sum of the school and student nonresponse adjusted student base

weights in the school. Define SR as the overall set of schools cooperating with the HSTS survey, and

define
X=— ) X, (Equation 6.5.4)

x is the mean value of the x; ‘s over all participating HSTS schools. The following sum of

squares will be used in our trimming procedure:

V=>(x,-%) (Equation 6.5.5)

ijeSR
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If any school contributes too large a share to this sum of squares, then the school and student
weights will be contributing significantly to the sampling variance of most estimators. We will impose as

a constraint the following requirement: for each school /m € SR such that x,, > X we require that

(x, —X)° < 92 (x; — x)? (Equation 6.5.6)

ijeSR

We selected the value of 0 based on empirical experience in surveys such as NAEP. This
value is 10/M.

In order to impose this requirement, an iterative trimming procedure is carried out on the

student weights. The first step is to compute

(x, (D) -x(1)*

T

eSR (Equation 6.5.7)

The argument “/” indicates that these are the values of these quantities preceding the first
iteration of the trimming procedure. If no value of Qi/(l) exceeds /0/M, then trimming is unnecessary. If
at least one value of 6,,(1) exceeds /0/M (with x,(1) also exceeding x(1)), then choose /m € SR such
that 6, (1) exceeds 6;(1) for all ij not equal to /m, and such that x;, (1) also exceeds x(1). For this

school we will compute an adjusted school base weight w,,, (2) which is equal to

XM , [10/M ‘1_ x() q (Equation 6.5.8)

Wi (2= i (1)|: Xim M elm @) Xim (1)|

w,,(1) is equal to the original base weight w,, . After this computation, carry out the

following steps:

1. Recompute x;,, as:

()= Y w, (2w, SCNRFO,MTADJ, (Equation 6.5.9)

ImkeSCHR (Im)
2. Reassign x;(2) = x,(1) forall jj € SR not equal to /m.

3.  Recompute x(2) and V(2).
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At this point, the first iteration is completed. Suppose ¢-/ iterations have been completed

(t=2,....). Then the ¢-th iteration will have the following steps:

1. Recompute the 6, :

_ (5 (0-F0)’

0,(0="0

i SR (Equation 6.5.10)

2. If no value of 6,(¢) exceeds 10/M then further trimming will be unnecessary (all

schools now satisfy the constraint). The trimming algorithm is complete.

3. If at least one value of 0,(¢) exceeds 10/M (with x;(¢) also exceeding X (7)) then
choose /m €S such that 6, (¢) exceeds 0,(¢) for all ij not equal to /m and such that

X, (¢) also exceeds X(t). For this school we will compute an adjusted school base
weight w, (¢ +1) which will be equal to

x(1) . 10/ M
X, (2) 0,,(1)

1- x(0) q (Equation 6.5.11)

Wy, (t+1) = W;m(t){ )

In general, w, () will be equal to the original school base weight w, , unless the school’s

weight was trimmed in an earlier iteration. The final steps of the iteration are as follows:

L. Recompute x,, as:

Yp(t+D= % W, (t+Dwyy, SCNRFO,MTADJ, (Equation 6.5.12)
ImkeSCHR (Im)

2. Reassign x, (¢ +1) = x,(¢) forall ij € SR not equal to /m.

3. Recompute x(z+1) and V(t+1).

This ends the #-¢h iteration. These iterations are continued until there is no further trimming
to be done — that is, until all adjusted weights satisfy the criterion. Suppose 7 is the final iteration and
xz./.(T ) the final school weight for each school ij. We compute a trimming factor TRIMFCTR(ij) for each

school equal to:

X (7)

TRIMFCTR(ij) =
xij(l)

(Equation 6.5.13)
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Trimming was necessary for only three of the schools in the HSTS sample. The final

trimming factors for these schools were 0.864, 0.904, 0.987.

6.5.6 Trimming the Linked Base Weights

Trimming was also carried out on the school and student nonresponse adjusted link weights.
The algorithm used was identical to that discussed in Section 6.5.5. Trimming factors were computed for

each school #j for the school and student nonresponse adjusted linked base weights (for each assessment).

For the assessment weights the set of schools that are included in the trimming computations
are designated SCHR,. These include for each assessment all schools that responded in the NAEP
assessment, were assigned to the particular assessment, and participated in the HSTS survey. For the
HSTS weights, the inputs to the trimming algorithm were the summations of nonresponse adjusted base
weights over all students for each school j in PSU i: the x;; . Similarly, for the linked weights, for the each

assessment, the corresponding inputs are as follows:

X; = > LW, xSESSNRF, x LSTNRADJ , (Equation 6.5.14)
{]:IIEESCHRSJU)’ luded
JK assessed or exciude

Since the trimming algorithm is oriented toward detecting large weighted contributions from
schools, there were a few student-level weights that needed further trimming. The median student weight,
after applying the trimming algorithm as explained above, multiplied by five, became the cutoff point for
the student weights. The student weights were then trimmed to the cutoff of five times the median student
weight. The trimming factor, LTRIMFCT(ij), was computed as the ratio of the resulting trimmed weight

from the two trimming procedures and the nonresponse adjusted student weight.

For reading, the trimming procedure was done separately by sample type. The following
notes the number of schools trimmed for each assessment using the algorithm explained in detail in
Section 6.5.5: 25-minute writing (3), civics (4), 50-minute writing (3), civics trend (2), reading sample
type 2 (1), reading sample type 3 (1). The following notes the number of student weights trimmed for
each assessment using the median multiplied by five as a cutoff point: 25-minute writing (5), civics (1),
50-minute writing (2), civics trend (0), writing sample type 2 (63), reading sample type 3 (58). The

following notes the lowest trimming factor after each procedure was applied: 25-minute writing (0.54),
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civics (0.53), 50-minute writing (0.53), civics trend (0.79), reading sample type 2 (0.61), reading sample
type 3 (0.60). Since many of the trimming factors for reading were close to 1, the number of trimmed
cases is much higher than in any other subject. All trimmed cases came from the same session
nonresponse adjustment cell, which had a relatively high adjustment factor (1.62 for sample type 2, and

1.61 for sample type 3).

6.5.7 Reporting Population Factors: Linked Weights

Each set of trimmed student linked weights for a given sample type in reading sums to the
target population. Reporting factors were assigned to students in order to scale back the trimmed weights
so that final student (reporting) weights within each reporting population (which may combine students
from different sample types) sum to the target population. The reporting factors assigned to students are
specific to the reporting populations defined in Table 6-12. Each assessed and excluded student in the
reporting population for reading received a reporting factor, RPTFCTR, as shown in Table 6-13. Students
that were assessed or excluded in 25-minute writing, 50-minute writing, civics, and civics trend, were

assigned a reporting factor equal to 1.0, since all students are part of the reporting population.

Table 6-12. Reporting populations

Subject Reporting population
Civics All
Civics trend All
Reading A2+A3+B2
25-minute writing All
50-minute writing All

Note: 4 indicates assessed non SD/LEP students, B indicates assessed SD/LEP students, and 2 or 3 indicates the sample type.

Table 6-13. Reporting factors for assessed and excluded students, reading assessment

Sample Type Non SD/LEP Students SD/LEP Students
2 0.5 1
3 0.5 -
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6.5.8 Poststratified Student Weights: HSTS Weights

In most sample surveys, the respondent weights are random variables that are subject to
sampling variability. Even if there was a 100 percent response, the respondent weights would at best
provide unbiased estimates of the various subgroup proportions. However, since unbiasedness refers to
average performance over a conceptually infinite number of replications of the sampling, it is unlikely
that any given estimate, based on the achieved sample, will exactly equal the population value.
Furthermore, the respondent weights have been adjusted for nonresponse and a few extreme weights have

been reduced in size.

To reduce the mean square error of estimates using the sampling weights, these weights will
be further adjusted so that estimated population totals for a specified subgroup population, based on the
sum of student weights for a specified type, will be the same as presumably better estimates based on
composites of estimates from the Current Population Survey. This adjustment, called poststratification, is
intended especially to reduce the mean squared error of estimates relating to student populations that span
several subgroups of the population. The poststratification classes are defined in terms of race/ethnicity

and census region (Northeast, Midwest, South, West).

For the HSTS weights, the post-stratification adjustment factor (PS_AD.J,) for the g”’ post-

stratification adjustment cell will be:

C
PS_ADJ, = £ (Equation 6.5.15)
D Wy x SCNRFO, x MTADJ , x TRIMFCTR,

ijkeE(g)

The quantity C, is the 12th grade enrollment control total of students whose 18th birthday
was on or after October 1, 1997 for the g” poststratification class. E(g) is the collection of all students in
the g” poststratification class who were enrolled in 12th grade (including those who did not graduate in
1998) and whose 18th birthday was on or after October 1, 1997. The counts of 12th grade students age 18
and older are not reliable because they include adult education students, therefore they do not enter into
the calculations of PS ADIJ. This procedure has been used since 1988. (See Rust, Bethel, Burke &
Hansen 1990 for further details.) The quantity Wy, is the full sample student base weight for the k"
student in the j” school in the i PSU, which was discussed in Section 6.3.1. The final three factors

comprise the school nonresponse adjustment factor for the HSTS weights, discussed in Section 6.4, the
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student nonresponse adjustment factor, discussed in Section 6.5.3, and the trimming factor, discussed in

Section 6.5.5.

Table 6-14 presents the poststratification cells with the CPS control totals for each cell.

Control totals are given in thousands.

Table 6-14. Student poststratification cells and control totals

CPS
Poststratification control total

cell Race/Ethnicity Region (000)

1 Black, nonHispanic All 334.9

2 Hispanic All 285.6

3 Other race/ethnicity, All 116.0

nonHispanic

4 White, nonHispanic Northeast 375.0

5 White, nonHispanic Midwest 531.8

6 White, nonHispanic South 567.4

7 White, nonHispanic West 316.8

Table 6-15 presents the aggregated weights within each poststratification cell (the
denominator of Equation 6.5.15), the control total C . » and the poststratification factor PSADJ, for the

poststratification cell.

Table 6-15. HSTS poststratification factors

Aggregated Control
Poststratification weight total Poststratification
cell (000) (000) factor
1 256.5 3349 1.31
2 220.5 285.6 1.29
3 190.9 116.0 0.61
4 298.8 375.0 1.26
5 452.0 531.8 1.18
6 398.3 567.4 1.42
7 364.6 316.8 0.87
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In Table 6-15 and the remaining tables in Section 6.5, the poststratification factor as given is
the unrounded control total divided by the unrounded aggregated weight. The control totals and
aggregated weights given in the tables are the corresponding total rounded to one digit after the decimal
point. The poststratification factor as given may not equal the ratio of the two rounded quantities as given

in all cases.

Note that students at grade 12 who were age 18 or older received the poststratification factor
according to their adjustment class and subject type even though they were not used in calculating the
factor. Finally, the students that did not graduate were removed from the data file, since they are out-of-
scope for HSTS.

6.5.9 Poststratified Student Weights: Linked Weights

The poststratification procedure is similar to the corresponding procedure for the HSTS
weights as described in Section 6.5.8, in that the same poststratification categories and control totals are

used. In this case, however, separate adjustments are made for each of the five assessments.

Furthermore, a special poststratification procedure was implemented for the 50-minute
writing assessment. The accommodated SD/LEP students sampled in 50-minute writing were given a
25-minute writing booklet. Therefore, the set of assessed 50-minute writing students did not contain
accommodated students. To allow for comparisons between nonaccommodated students assessed in
25-minute writing to students (all nonaccommodated) in 50-minute writing, for the weighting of students
assessed in 50-minute writing, a special poststratification procedure was done. The poststratification
adjustment factors for 50-minute writing were computed using the set of accommodated students in 25-

minute writing, along with the set of students assessed in 50-minute writing.

For the five assessments each assessment sample represents the full population. For each

assessment the poststratification factor corresponding to poststratification class g is as follows:

C
LPS _ADJ, = 3
S LWy x SESNRFO, x LSTNRADJ, x LTRIMFCTy, x RPTFCTRy,
ijkeE(g), ) )
Z’k iss(efs)ed or
excluded

(Equation 6.5.16)
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The quantity C, in the numerator of Equation 6.5.16 represents the 12th grade enrollment
control total of students whose 18th birthday was on or after October 1, 1997 for the gth poststratification
class. E(g) is the collection of all students in the gth poststratification class who were enrolled in 12th
grade (including those who did not graduate in 1998) and whose 18th birthday was on or after October 1,
1997. The quantity LW is the student linked base weights for assessed and excluded students,

discussed earlier in Section 6.3.3.

There are school nonresponse adjustment factors, discussed in Section 6.4.5, and student
nonresponse adjustment factors, discussed in Section 6.5.4. The reporting factors are also included

(described in Section 6.5.7), as well as the trimming factors for the weights, discussed in Section 6.5.6.

Table 6-16 presents the poststratification factors LPS _ ADJ, for each poststratification cell

for the 25-minute writing, civics, reading, civics trend, and 50-minute writing assessments.

Table 6-16. Poststratification factors for the linked weights

Poststratification Factors (000)

Poststratification 25-minute 50-minute
Cell writing Civics Reading Civics Trend writing
1 1.40 1.42 1.41 1.24 1.43
2 1.26 1.14 1.19 1.29 1.15
3 0.71 0.80 0.82 0.65 0.76
4 1.45 1.53 1.54 0.88 1.47
5 1.15 1.15 1.13 1.43 1.14
6 1.49 1.47 1.37 1.34 1.57
7 0.88 0.98 0.93 0.83 0.89

As mentioned in 6.5.8, students at grade 12 who were age 18 or older received the
poststratification factor according to their adjustment class and subject type even though they were not
used in calculating the factor. After the poststratification procedure, the students who did not graduate

were removed from the data file, since they are out of scope for HSTS.
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6.5.10 Final Sampling Weights

Final HSTS sampling weights were assigned to eligible students in the HSTS study, of
which those with usable transcripts were given nonzero weights. These sampling weights are computed as

follows:

FINSTUWTy;, =Wy, x SCNRFO, x MTADJ,, x TRIMFCTRy, x PS _ ADJ,, (Equation 6.5.17)

The first factor is the student base weight, discussed in Section 6.3.1. The second and third
factors comprise the school and student nonresponse adjustments, discussed in Section 6.4.4 and Section
6.5.3, respectively. The fourth factor is the school’s trimming factor, discussed in Section 6.5.5. The fifth

factor comprises the student poststratification factors, discussed in Section 6.5.8.

Final linked sampling weights were assigned to all students in the HSTS study for whom
usable transcripts were received and who were assessed (or excluded) using one of the NAEP

assessments. These weights are computed for each assessment as follows:

FINLNKWT;, = LW, x SESSNRF0, x LSTNRADJ ;, x LTRIMFCT};, x RPTFCTR;;, x LPS _ADJ
(Equation 6.5.18)

The first factor is the assessment student base weight, discussed in Section 6.3.3. The second
and third factors comprise the session and student nonresponse adjustment factors for linked weights,
discussed in Sections 6.4.5 and 6.5.4, respectively. The fourth factor is the linked weight school trimming
factor, discussed in Section 6.6.3. The fifth and sixth factors comprise the reporting factor and the

poststratification factor, discussed in Sections 6.5.7 and 6.5.9, respectively.

Table 6-17 presents the distributions of these final weights for the HSTS weights, and for the
linked weights for 25-minute writing, civics, reading, civics trend, and 50-minute writing. The tables
include the count of students who have nonzero values of these weights, the total sum over all students of
the weights, the minimum and maximum nonzero weights, and the quartiles for these weights. The
coefficient of variation, CV, computed as the standard deviation of the weights divided by the mean of the

weights, is also included.
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Table 6-17. Distributions of the final HSTS and linked weights

25-minute Civics 50-minute

writing Civics Reading Trend writing

Sample HSTS linked linked linked linked linked

Distribution weights weights weights weights weights weights
Students with nonzero 24,904 7,751 3,095 4,922 785 2,296

weights

Total (in thousands) 2,922 2,917 2,982 2,917 2,868 2,892
Minimum 12.16 52.86 151.84 90.85 1,098.84 181.20
25th percentile 67.07 226.65 563.41 296.46 2,474.54 760.42
Median 88.57 306.60 786.24 470.76 3,210.83 1,026.16
75th percentile 156.90 476.32 1,215.71 746.35 4,499.22 1,564.43
Maximum 839.44 1,563.51 3,701.54 2,907.99 11,703.21 5,493.87
(0\Y 68.54 55.69 57.15 69.47 51.46 57.03

Many types of statistics can be estimated with sampling weights. For instance, if there are n
records in the file and the variable of interest is represented by y, the population total for y is estimated by

the formula
A n
Y =2 wyi (1)
i=1

where w; is the full sample weight and y; is the observed value of y for the i-th unit in the sample. With
weighted data, the estimate of a population mean is usually found by estimating the population total and
then dividing by the sum of the weights. If the mean of y in the population is represented by Y , then the

formula for the ratio estimate of this quantity is

¥ =il @

If y; is a variable with y; =1 or y; =0, then the resulting quantity is an estimate of a

population proportion.
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Regression facilitates fitting both linear and logistic regression models to data from surveys

employing complex sample designs. The general linear model is as follows:
Y=Xp+¢

where Y is the vector of observations for the dependent variable

Y=[11%.7]
B is the vector of regression parameters
B=|pobi -5,
X is the n x (p+1) design matrix
1 Xy, Xy |
1 Xpp X
X=|1 ,
_1 X1, X o

and ¢ is the vector of random errors
&= [816‘2 enJ
The weighted least squares estimate of B is given by
b=(X'WX)'X'WYy

where W is the nxn diagonal matrix formed from the nx1 wvector of full sample weights
W' =[w w, ...w, ] associated with the n observations in the sample.
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6.6 Variance Estimation

For variance estimation, both the 1998 NAEP survey and the 1998 HSTS survey used the
stratified jackknife technique that, as its first step, draws carefully selected subsets of the data. For each
respondent in each subset, a sampling weight is determined as if the chosen subset were, in fact, the
responding sample. This process generates a set of “replicate” weights for each responding sample
member. These replicate weights are used to compute a series of replicate estimators for each survey
characteristic. The variability of these replicate estimators around the original estimator gives a reliable

measure of the sampling variance of the original estimator.

A considerable amount of theoretical and empirical work justifies the jackknife technique as
a variance estimation method for surveys such as the 1998 HSTS survey. In cases where the variance
estimator is simple, the jackknife estimator is usually equal to this variance estimator. Thus, in this
situation, the jackknife would be redundant. The jackknife is valuable because it is also reliable as a
variance estimator when the “correct” variance cannot be computed at all, as is the case with the 1998
HSTS survey. There is a wide range of literature discussing the jackknife; good general overviews of the

theory are provided in Wolter (1985), Chapter 4; Rust (1985); and Kish and Frankel (1974).

The jackknife procedure is generally used at Westat for surveys such as the 1998 HSTS
survey. Westat has used this method for calculating sampling errors for a wide range of survey designs.
Besides being known to be generally reliable, it is relatively straightforward for secondary analysts to
calculate sampling errors appropriately. For any given survey characteristic, an analyst would need only
to generate a series of estimators using the replicate weights and the original weights. The variance
estimator would then be computed using these “replicate estimators.” In particular, the analyst does not
need to have a complete understanding of the sample design and weighting procedures to calculate these

variance estimators accurately.

The multi-stage sample design for HSTS was complex and involved stratification, unequal
probabilities of selection, and systematic sampling. Because variance computation needs to incorporate
the HSTS complex design in its calculations, standard routines in software packages such as SAS and

SPSS should not be used for computing variances for HSTS.

The replicate weights for HSTS were designed to capture the features of the HSTS sample

design (i.e., effects from implicit stratification resulting from systematic sampling from a sorted list,
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effects of PPS sampling), as well as capturing the weighting effects on variance (i.e., nonresponse
adjustment, trimming, poststratification). A discussion is provided in Section 6.6.2 on how to
approximate the number of degrees of freedom associated with variance estimates. Attention should be

given to degrees of freedom when analyzing subgroups in HSTS data.

With HSTS data, means and proportions can be computed, along with their variance
estimates. Furthermore, using the replicate weights, one can compute variance estimates for complex
functions of estimates, including ratios, differences of ratios, and log-odds ratios. For instance, one can
compute standard errors, variances, and confidence intervals for the specified survey estimates and
calculates chi-square tests of independence for two-way tables of weighted frequencies. One can also
compute estimated coefficients for linear and logistic regression models and perform significance testing
of a subset of linear combinations of variables. WesVar is a software package that can compute standard
errors using the replicate weights on the HSTS files. For further documentation on using WesVar, please

refer to the WesVar Complex Samples User’s Guide.

The basic idea behind replication is to select subsamples repeatedly from the whole sample,
calculate the statistic of interest for each subsample, and then use the variability among these subsample
or replicate statistics to estimate the variance of the full sample statistic. Different ways of creating
subsamples from the full sample result in different replication methods. The subsamples are called
replicates and the statistics calculated from these replicates are called replicate estimates. The

computations are explained in the next section.

Resulting variances are different depending on the software package being used. The
magnitude of the differences between the results from the software packages depends on several factors,
including type of analysis, impact of systematic sampling, and impact of weighting procedures. It is
important for the user to explain how the standard errors were computed. Furthermore, data users are

encouraged to consult the software developers of WesVar, SUDAAN, and STATA.

Broene and Rust (1998) prepared a Westat report to the National Center for Education
Statistics (NCES) documenting their evaluation of statistical software packages for NCES data sets. At
the time of the evaluation, both SUDAAN and STATA used a linearization approach to variance
estimation; SUDAAN’s latest version includes replication methods. Broene and Rust’s paper mentions
that SUDAAN is probably the most powerful of the three packages, but may be the most difficult to learn.

They conclude that WesVar was both easy to learn and powerful but lacks some of the model fitting
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capabilities that SUDAAN has. Furthermore, they mention that Stata is more limited in its survey data
analysis capabilities and can be slower to run, but it does enable one to easily plot and examine predicted
values and residuals when model-fitting. They mention that all three packages compute standard errors
for proportions and for continuous statistics such as means, totals, ratios, and differences in these

quantities. For categorical analysis, SUDAAN and WesVar were recommended.

Since the Broene and Rust report, several enhancements were made to each software
package. Table 6-18 compares some current features of each package (WesVar 4.0 (due for release in the
second half of 2000), SUDAAN 7.5, and Stata 6.0). Note that Stata is fully programmable, meaning that,

if Stata does not already have a specific function, a program may be created to satisfy individual needs.

6.6.1 Computation of Replicate Base Weights

The 1998 HSTS sample was a subsample of the PSUs and schools selected into the 1998
NAEP sample. Replicate weights for the HSTS were created carefully by generating random samples of
the original sample that was drawn for the HSTS. In all, there were 62 replicate weights to be consistent
with other NAEP weighting products. However, the number of “active” replicates for the HSTS is less
than 62. That is, we created 47 random subsamples (or replicates), and the remaining 15 replicates are
copies of the original sample and do not contribute to the variance estimates. The following paragraphs
provide information as to how to use the replicate weights to calculate variance estimates, and how the

replicate weights were formed.

The estimated sampling variance of a parameter estimator ¢ is the sum of M squared

differences (where M is the number of replicate weights developed):
. M
Var(t)= X(t; ~ 1)*
i=1

where #; denotes the estimator of the parameter of interest, obtained using the ith set of

replicate weights in place of the original sample of full sample weights.

Of the 47 active replicate weights formed, 18 act to reflect the amount of sampling variance
contributed by the noncertainty strata of PSUs, with the remaining 29 replicate weights reflecting the

variance contribution of the certainty PSU samples.
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Table 6-18. Analysis capabilities for WesVar, SUDAAN, and Stata

Standard errors and design effects for means, totals, proportions,
ratios

Standard errors for Quantiles

Finite population correction factor:
1 stage only, equal probabilities of selection
1* stage only, unequal probabilities of selection

Linear regression

Logistic regression:
Dichotomous
Polychotomous

Probit models

Loglinear models

Tests of independence in tables

Linear contrasts, differences

Survival analysis

Graphics

Batch processing available

Output useful for importing into spreadsheets

Estimates and confidence Intervals for odds ratios in logistic
regression

Tests in logistic regression models
Adjust replicate weights for nonresponse
Correlation matrices (in addition to covariance matrices)

Design effects

<

X

WesVar | SUDAAN Stata
X X
X X
X X
X
X X
X X
X X

X
X X
X X
X X
X X
X
X X
X X
X X
X
X
X X

)R XX

6-41
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The derivation of the 18 replicate weights reflecting the variance of the noncertainty PSUs
involved first defining pairs of the 36 selected HSTS PSUs in a manner that models the design as one in
which two PSUs are drawn with replacement per stratum. This definition of pairs (or variance strata) is
undertaken in a manner closely reflective of the actual design, in that PSUs are pairs that are drawn from
similar subuniverses. The 36 noncertainty HSTS selected PSUs, drawn from the set of 72 NAEP selected
PSUs, which were drawn from 72 strata, were formed into 18 pairs of PSUs, where the pairs were
composed of PSUs from adjacent subuniverses. Whereas the actual sample design was to select one PSU
with probability proportional to size from each of 72 strata, and then select a subsample of 36 PSUs from
the 72 NAEP selected PSUs, for variance estimation purposes the design is regarded as calling for the
selection of two PSUs with probability proportional to size with replacement from each of 18 strata. This

procedure likely gives a small positive bias to estimates of sampling error.

The procedure for obtaining the 29 active sets of replicate weights to estimate the sampling
variance from the certainty PSUs is analogous. The first stage of sampling in this case is at the school
level, and the derivation of replicate weights must reflect appropriately the sampling of schools within

certainty PSUs.

Within the 22 certainty PSUs, a sample of schools was drawn systematically within each.
Using the schools listed in order of sample selection within each of eight “combinations” of NAEP region
and type of school (public, nonpublic), successive schools were grouped into variance strata (i.e., PAIR).
The number of variance strata within a combination depended on the number of schools in the
combination, or indirectly assigned in proportion to the relative size of the combination. Thus, generally
speaking, the largest combination was assigned the largest numbers of replicates (or variance strata).
When splitting the combinations, the schools were split into groups of (as close as possible) equal size,
based on the ordering at the time of sample selection. One variance stratum was assigned to each
replicate. Within each variance stratum in each combination, schools were alternately numbered 1 or 2

starting randomly to arrive at the variance groups.

The student replicate weight for the i pair of variance units, for the 47 pairs corresponding

to values of 7 from 1 to 47, is computed as follows:

1. Let Wy generically represent (in the concept of linked or unlinked weights) the base
weight of a school, as described in Section 6.4, which accounts for the various
components of the selection probability for the school.
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2. At random, one variance unit in each pair is denoted as unit number 1, while the other
is denoted as unit number 2. The i” replicate base weight W, is given by:

0 if the school belongs to unit number 1 of pair ,
Wy =2xWg if the school belongs to unit number 2 of pair ,

Wy if the school is from neither unit in pair ;

The idea behind the jackknife method is to create random subsamples from the existing full
sample, then compute the statistic of interest for each of the subsamples and compare each of them to the
full sample estimate in order to measure the sampling variance. The above step is how the school base
weights are reweighted for a random subsample that results from the exclusion of one school among a
pair of schools. Basically, the random dropping of one school from the full sample creates a random

reduced sample (or replicate sample) of schools.

3. The i student replicate weight is obtained by applying the various school and student
nonresponse adjustments, the weight trimming, reporting factors (for linked weights
only), and poststratification to the i set of replicate base weights, using procedures
identical to those used to obtain the final student weights from the set of student base
weights.

The computation of final replicate school base weights is discussed in step 2. It is only for
this component that the replicate weights differ from the full sample school weights. The remaining
weights and adjustments are computed as they were for the full sample weights. In principle, the replicate
weights should repeat the entire process of computing the final weights using the new replicate base
weights. This replication captures any components of variability introduced to the final weights by these
processes. This was done for the HSTS and linked weights for all processes (school nonresponse, student
nonresponse, poststratification), except for the trimming step preceding poststratification, and the two

CHALID analyses which selected school and missing transcript nonresponse cells.

The same trimming factors and CHAID categories were used for calculating the replicate
weights as for the main weights. The components of variability introduced by these processes should be
relatively small, so the complexity of replicating these processes led us to forgo replication of these
processes along with the basic nonresponse and poststratification steps. Note that the trimming process

was also not replicated in the development of the 1998 NAEP replicate weights.
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6.6.2 Degrees of Freedom of the Variance Estimate

It is important to have an indication of the number of degrees of freedom to attribute to the
jackknife variance estimator Var(t)of Var(z). The degrees of freedom of a variance estimator provide
information on the stability of that estimator: the higher the number of degrees of freedom, the lower the
variability of the estimator. In practical terms, the number of degrees of freedom of the variance estimator

corresponds to the number of residual degrees of freedom that can be assumed for inferential procedures.

Since the jackknife procedure estimates the sampling variability of the statistic by assessing
the effect of change in the sample at the paired first-stage sampling unit (FSSU) level, the number of
degrees of freedom of the variance estimator v(z) is at most equal to M, the number of FSSU pairs. The
maximum number of degrees of freedom equals the number of independent pieces of information used to
generate the variance. In the case of data from the HSTS, the pieces of information are 47 squared
differences (f; —t)2 , each supplying at most one degree of freedom (regardless of how many individuals
were sampled within any FSSU). Again, there are 62 replicates to be consistent with other NAEP

weighting products, however, only 47 are “active” replicates.

The number of degrees of freedom of the sample variance estimator can be strictly less than
the number of FSSU pairs. For example, suppose that the statistic 7 is a mean for some subgroup, and no
members of that subgroup can come from either FSSU in the i""FSSU pair. (Examples of such subgroups
are any PSU-level partitioning of the population, such as region.) In this instance, neither member of the
FSSU pair i directly contributes to the estimate of ¢, so that the pseudoreplicate ¢; would nearly equal the
statistic z. If the replicate weights used to generate # had not received poststratification adjustments, the
resulting pseudoreplicate #; would be identical to the overall estimate ¢ so that (f; —t)2 =0. In this case,
such an FSSU pair would impart no information on the variability of the statistic # and thus contribute 0

degrees of freedom to the variance.

The approach for the 1998 HSTS survey is to err on the side of being overly conservative in
assigning degrees of freedom. For any estimate of the full population, it is recommended that confidence
intervals based on the ¢ distribution with 25 degrees of freedom be used. This is probably conservative,
but there is little practical difference between confidence bounds for ¢ distributions with more than 25

degrees of freedom.
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For estimates of subpopulations that are national (not concentrated in a single region),
confidence intervals based on the ¢ distribution with 10 degrees of freedom are recommended. Again this
is likely to be conservative for most subpopulations based on gender, race/ethnic status, urban/rural status,

and so forth, which are represented within most of the FSSU pairs in the study.
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7.1998 HIGH SCHOOL TRANSCRIPT STUDY DATA FILES

Data from the 1998 High School Transcript Study are organized into eight data files
encompassing the different levels of information: (1) Master CSSC File; (2) Course Offerings File;
(3) School File; (4) Student File; (5) Linked Weights File; (6) SD/LEP Questionnaire File; (7) Tests and
Honors File; and (8) Transcript File. In addition there are four NAEP files that provide information of
students’ NAEP testing participation. Except for the Master CSSC File (which is not related to individual
schools or students), all files can be linked by PSU and school identifiers. The Student, SD/LEP
Questionnaire, Transcript, Linked Weights, and Tests and Honors Files can be linked by student
identifiers; and the Master CSSC can be linked to the Course Offerings or Transcript File by CSSC

number.

To identify a specific school, the PSU and school IDs must be used in combination. Each
school has a unique PSU/School ID combination and all student IDs are unique. For students in the 232
schools that are fully linked to NAEP, student IDs are their 10-digit NAEP booklet numbers. All other
students were assigned unique 10-digit IDs beginning with 990.

Weights, developed using the procedures described in Chapter 3, are contained in the
Student File and the Linked Weights File. Westat has provided the final student weight (FINSTUWT) in
the Student File and the final usable linked weight (FINLNKWT) in the Linked Weights File so that data
analyses can be weighted up to national totals. The final student weight should be used in analyses
involving only transcript data. The weights in the Linked Weights File should be used in analyses
involving both transcript data and data obtained from NAEP data files.

There are two versions of the 1998 High School Transcript Study data files: the restricted
use data files and the public use data files. All values in this report are based on the restricted use data
files. To ensure the confidentiality of students, data in the School File, Course Offering File, and
Transcript File that would identify the state in which a school is located have either been set to missing
(as in the FIPS State Code in the School File) or set to generic values (e.g., a course title of “Mississippi
History” was set to “State History”). In addition, the number of teachers and enrollment values in the
School File and some race/ethnicity values in the Student File have been set to missing. The data in the

remaining files are identical in both the restricted use and public use versions.
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Because of confidentiality legislation, secondary users who wish to obtain a copy of the
restricted-use data files must apply for an NCES restricted data license. If your organization does not
already have a restricted data license, you need to obtain a copy of the “NCES Field Restricted Use Data
Procedures Manual.” There is a four-page checklist in this document that details the steps involved in
obtaining a license. You may request a copy from the following contact person or you may view and

download the manual from the NCES web site at http://nces.ed.gov/statprog/rudman.

Cynthia Barton (202) 502-7307
cynthia_barton@ed.gov

If your organization already has a restricted data license, you may only need to have it
amended to add any additional datasets or to add additional names as authorized users of the data. Note that,
in a college or university setting, only faculty can serve as the primary project officer. Graduate students

may be listed as authorized users only.

To obtain a restricted data license (or to amend an existing license), a secondary user generally
must send a letter addressed to the Data Security Office, formally requesting the data. The mailing address
of the Data Security Office is:

Data Security Office
Department of Education/NCES
1990 K Street NW

Room 9061

Washington, DC 20006

Please include the following information in your request:

[ The name of the data set(s) you wish to use;
L] The purpose for the loan of the data;
L] The length of time you will need the data;

] An affidavit of nondisclosure for each person who will have access to the data,
promising to keep the data completely confidential.
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7.1 Master CSSC File

The Master CSSC File contains all codes in the modified version of the Classification of
Secondary School Courses (CSSC) used in this study. This file is included as part of the Tabulations
Report. There are 2,271 records, sorted by CSSC number. In addition to the original 6-digit CSSC codes
created in 1982, the file contains the codes added for the 1987, 1990 and 1994 studies and 83 additional

codes added or revised during the current study.

The new codes are documented in the Tabulations Report. These codes were added when
courses were encountered on the transcripts that were clearly different from codes already contained in

the CSSC. No new 2-digit or 4-digit categories were added during the 1998 transcript study.

A special education flag (SPEDFLAG), an expansion to the CSSC initiated during the 1987
transcript study, was retained as part of the current version of the CSSC. When a course on a transcript
was limited in enrollment to special education students, it was coded using the regular CSSC code with a

special education indicator of “0” or “2.”' Any course not so limited has the special education flag set to

“1 2

As in the 1990 and 1994 transcript studies, all CSSC entries have been coded with a
sequence flag. A “0” value for the sequence flag indicates that the course is not part of an instructional
sequence. A “1” indicates that the course is the first course in an instructional sequence, and a “2”
indicates that the course is an advanced course in an instructional sequence (i.e., not the initial course in
the sequence). The CSSC Master File is organized by the CSSC code and contains four variables: the

CSSC course code, the special education flag, the sequence flag, and the standard course title.

7.2 Course Offerings File

The Course Offerings File is organized by school and contains one record for each course
listed in the school’s course catalog or appearing on a student’s transcript as a non-transfer course taken at

that school. Each of the 38,359 records contains the PSU, school ID, course title, course CSSC code,

! The values of the SPEDFLAG variable are as follows: 0 = a functional level course limited in enrollment to special education students; 1 =a
regular course not limited in enrollment to special education students; 2 = a special education course not at the functional level, but limited in
enrollment to special education students.
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special education flag, the source of the catalog (e.g., generated from transcripts or from a school-
provided catalog) and six additional pieces of information about the course: (1) the location of the course
(including various off-campus locations); (2) the language of instruction; (3) whether or not it was
remedial or below-grade-level course; (4) whether or not it was an honors-level course; (5) if it was a
combination course (i.e., composed of more than one part, requiring more than one CSSC code for
accurate description); (6) if it was part of an instructional sequence. The file is sorted by the PSU and

school IDs.

The Course Offerings File is a complete listing of courses offered in all participating schools
that provided us with school-level course catalogs. It contains all courses listed in the school-level course
catalogs received and any non-transfer courses listed on the transcripts not otherwise appearing in the
catalogs. For example, in a school with grades 10 through 12 whose students all take 9th grade in a junior
high, the 9th-grade courses are not treated as transfer courses, but appear as if they were offered by the
high school. This treatment provides a more balanced picture of the courses available to American
students in 4 years of high school than would be provided by treating such courses as transfer courses. For
the 18 schools from which we did not receive a catalog, the list of unique course titles appearing on the
sampled transcripts is the only available source of course-offering entries. A complete listing of all
courses included on the transcripts can be extracted only from the Transcript File, since transfer courses

do not appear in the Course Offerings File.

7.3 School File

The School File is sorted by PSU and school ID and contains one record for each of the 264
participating schools. School variables gathered during the Transcript Study are included as well as the
school’s responses to the NAEP School Questionnaire (for these schools that participated in NAEP). A
copy of the School Questionnaire is in Appendix A.

7.4 Student File

The Student File contains one record for each of the 25,422 graduates who were identified.
Since 518 transcripts were not received, full transcript information is included for 24,904 graduated

students for whom transcripts were obtained and coded.
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Students are identified by PSU, School, and Student ID variables, and the file is sorted by
this group of variables. The file contains the demographic information gathered for each student,
sampling information, weights to be used in analysis, and replicate weights for variance estimation. The
final student weight for each student is the variable FINSTUWT. The component weights used to derive
the final student weight are also included. In addition, the file contains a flag indicating whether or not the
student is disabled and a condition variable indicating the specific nature of the disability when
applicable.” The file also contains a series of derived variables including one designating the student’s
academic track as academic, vocational, both, or neither, and summaries of the student’s course-taking

record by major educational topic.

Note that 518 students for whom no transcripts were obtained had final student weights
(FINSTUWT) of zero. There are 337 students receiving regular or honors diplomas (EXSTAT=1 or 2)
whose transcripts do not have enough codable courses to account for at least 75 percent of the Carnegie
Units required by their schools to graduate (i.e., GRREQFLG=4) who were given final weights of zero. In
other words, only transcripts fully documenting at least 3 years of high school received positive weights.
There are 46 students with a GRREQFLG value of 4 who were given positive weights. Thirty-three of
these received special education diplomas and 13 received certificates of attendance. Their transcripts
fully documented at least 3 years of high school even though the total number of credits is less than 75

percent of the total required for a regular diploma.

The weights included on the Student File are for all students in the study, both those that can
be linked to the NAEP assessment and those that cannot. Analyses of just the linked students must take
into account a different set of nonresponse adjustments than the unlinked weights (see Chapter 6). The

appropriate weights to be used in such a linked analysis are contained in the Linked Weights File.

? The values of the disabling condition code are 00-not disabled, 01-multiple disabilities, 02-mentally retarded, 03-hard of hearing, 04-deaf, 05-
speech-impaired, 06-visually impaired/blind, 07-deaf/blind, 08-emotionally disturbed, 09-orthopedically impaired, 10-learning disabled, 11-
other disability, and 99-not ascertained.
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7.5 Linked Weights Files (NAEP Civics, NAEP Reading, NAEP 25-minute Writing, and
NAEP 50-minute Writing)

The Linked Weights Files contains the set of weights needed to perform analyses on the
subset of schools and students fully linked to the NAEP assessment. Because different sets of schools
were eligible to participate in the NAEP and the HSTS studies, and because different sets of schools
chose to participate in each, different school-level nonresponse adjustments need to be used when
constructing student weights. For similar reasons, different student-level nonresponse adjustments need to
be used when constructing student weights. Furthermore, since the main 1998 NAEP study consisted of
four parallel sets of assessments (Civics, Reading, 25- and 50-minute Writing), separate sets of weights
need to be used for each assessment. A separate set of weights is provided for students who were

excluded from the NAEP assessments on the basis of a disability or limited English proficiency.

The Linked Weights File contains one record for each of the 18,064 graduates for whom we
have NAEP booklet numbers. As in the Student File, students are identified by the combination of PSU,
School, and Student ID variables. The file is sorted by these identifier variables. The first three digits of
the student ID identify the assessment in which the student participated. Values between 001-022 indicate
Reading; 201-243, Writing; and 301-332, Civics.? For ease of use, this file also contains the demographic
variables included on the Student File. The final usable linked weight variable is FINLNKWT.

7.6 SD/LEP Questionnaire File

School special education staff members were asked to fill out an SD/LEP Questionnaire for
each disabled student and each student with Limited English Proficiency sampled for NAEP. The
SD/LEP Questionnaire File contains one record for each of 1,237 students, with data from these

completed questionnaires. The file is sorted by PSU, School, and Student ID.

* One other set of student ID prefixes appears on the Student File, but not on the Linked Weights File. The prefix "990" is used for all non-linked
students -- that is, students in schools for whom a sample was drawn in the field for the transcript study.
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7.7 Test and Honors File

The Test and Honors File contains information on standardized test scores and honors that
appear on high school transcripts. Of the transcripts collected, 8,278 (32.6 percent) contained either
standardized test scores or notations regarding honors and awards that students received. The Tests and
Honors File lists this information. Because of the relatively small percentage of transcripts represented,

the data in this file should be used with caution.

As in the Student File, students are identified by the combination of PSU, School, and
Student ID variables. The file is sorted by these identifier variables. Each entry on a transcript is
identified with a unique sequence number. The course sequence number is a course ID given to each
course, and is assigned individually to each student. The combination of PSU, school, Student ID, and
course sequence number allows for a unique ID for every single course within the Transcript File. Entries
are sorted by sequence number within student. Each entry also contains an indicator of the record type
(“T” = test, “H” = honor), the month and year of the test or honor (if available), the semester (Fall or

Spring, if available), and a 40 character description of the honor or the test.

For most tests, Westat has provided the test score. Although it was not always possible to
provide meaningful entries for some test scores (e.g., some schools reported SRA tests with percentiles
and some with scaled scores) and the subtests which are reported varied tremendously, we provide
complete scores for the PSAT math and verbal subtests, the SAT math and verbal subtests, and ACT
composite subtests. The remaining test information is of interest in so far as it can be used to determine

the distribution of test data being reported on high school transcripts. The file contains 21,594 records.

7.8 Transcript File

The Transcript File contains one record for each course appearing on the sampled students’
transcripts. This is an extremely large file, containing 1,126,661 records. Courses are identified by PSU,
School, Student ID, and course sequence number (within students). The records in the file are sorted by
PSU, school, student ID, and course sequence number. Variables for each course record include grade
level when taken, school year when taken, course title, grade received (original and standardized), credit
received (original and standardized), course CSSC code, if taught off campus, if taught in a language

other than English, if it is a remedial or below-grade-level course, and if it is an honors course.
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7.9 NAEP Data Files

There are three NAEP data files containing proficiency scores for each student who
completed the assessment. These files are the 1998 NAEP Civics Data File, the 1998 NAEP Reading
Data File, and the 1998 NAEP Writing Data File.

These files contain the NAEP scores for 1998 graduates who participated in a NAEP
assessment in a school that is fully linked to the High School Transcript Study. In the case of the Civics
and Writing scores, these files contain scores for all graduates who participated in NAEP. In the case of
the Reading scores, these files contain scores for all graduates who participated in the NAEP Reading
assessment, but do not contain scores for a large number of graduates who were part of a special

psychometric study that did not provide comparable scores.

Because NAEP scores are designed to provide accurate group estimates rather than student-
level information, they are “conditioned” on other variables (e.g., Parents’ Education Level and NAEP
region) in the NAEP datasets to provide more unbiased estimates when NAEP data are analyzed in
conjunction with the conditioning variables.* The conditioning process has the effect of increasing the
bias when analyses are made between NAEP scores and variables not in the conditioning set. In order to
make the transcript data as usable as possible, Westat asked the Educational Testing Service to add

transcript study variables to the conditioning process. The following variables were included in this

analysis:
L] ACAD_TRK Student Program
L] CLRANK/CLSIZE Class Rank divided by Class Size
] EXSTAT Student Exit Status
n GPA C Calculated GPA
L] GRREQFLG Graduation Requirements Level Flag
] HCFLAG Student Disability Status

* See Chapter 6 for a detailed discussion of conditioning.
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] REGION Census Region

L] STUBO0100 - STUB1600 These “stub” variables represent the number of credits
students received in various subject areas. These are
defined in detail in Appendix D.

L] STUB2001 - STUB 2005 New Basics Curriculum categories. These variables
represent variants of academically oriented course-
taking patterns recommended in the Nation at Risk
report. They are defined in detail in Appendix D.

All the variables normally used by Educational Testing Service for conditioning the NAEP
scores were also considered in the conditioning process. Thus all the variables in the transcript study
Student File can be safely used in analyses involving NAEP scores. Because additional variables were
included in the conditioning of NAEP scores for the transcript study, the NAEP scores reported in these
files are slightly different from those contained in the records for the same students distributed solely as
NAEP data.

As discussed in Chapter 3, because fewer schools and students participated in both NAEP
and HSTS than in either study alone, a different set of nonresponse adjustments applies to analyses using
variables from both studies than for analyses confined to a single study. The weights in the Linked
Weights File should be used in analyses comparing the NAEP data to the transcript data, rather than the
weights contained in the Student File. Note that if we do not have a complete transcript for a student, his

or her weight is set to zero in the Linked Weights File.

The PSU, School, and Student IDs in the NAEP data files have the same structure as the
corresponding variables in other transcript study files. If the need arises to match transcript study records
with records obtained from NAEP files obtained from other sources, the analyst needs to be aware of the

following differences in naming conventions as shown in Table 7-1.
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Table 7-1. Naming conventions

NAEP Record Identifier (other than those

Transcript Study Record Identifier distributed with the transcript files)
Variable Name Field Length Variable Name Field Length
PSU 3 PSU 3
SCHOOL 3 SCH 3
STUDENT 10 BOOK 3
BKSER 6
CHKDIG 1

The student identifier, STUDENT, in the transcript study is created by concatenating the
NAEP book number (BOOK, which identifies the form of the assessment which was administered), the
book serial number (BKSER), and the check digit (CHKDIG). The values of STUDENT are sufficient to
uniquely identify a student in either the 1998 HSTS files or the 1998 NAEDP files.’

Table 7-2 summarizes the number of records in each NAEP data file and the corresponding

number of nonzero weights in the Linked Weights File.

Table 7-2. Comparison of records and nonzero weights in the Linked Weights File

NAEP Data File Number of Records Number of Nonzero Weights
Civics 3,032 3,095
Reading 4,826 4,922
Writing 7,558 10,047

The 4,826 nonzero weights in the reading file are associated with the 4,922 students whose reading

assessments were conditioned and whose transcript data appear in the files.

* For students not linked to NAEP, the first 3 digits of the variable STUDENT are “990.” The next 4 digits are a unique school identifier
generated solely to ensure that the student identifiers are unique. The last 3 digits were sequentially assigned, starting with 001, to students
within a school.
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